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Abstract
Graph theory in the last two decades penetrated sociology, molecular biology,
genetics, chemistry, computer engineering, and numerous other fields of science.
One of the more recent areas of its applications is the study of the connections of
the human brain. By the development of diffusion magnetic resonance imaging
(diffusion MRI), it is possible today to map the connections between the 1-1.5
cm2 regions of the gray matter of the human brain. These connections can be
viewed as a graph: the vertices are the anatomically identified regions of the
gray matter, and two vertices are connected by an edge if the diffusion MRI-
based workflow finds neuronal fiber tracts between these areas. This way we can
compute 1015-vertex graphs with tens of thousands of edges. In a previous work,
we have analyzed the male and female braingraphs graph-theoretically, and we
have found statistically significant differences in numerous parameters between
the sexes: the female braingraphs are better expanders, have more edges, larger
bipartition widths, and larger vertex cover than the braingraphs of the male
subjects. Our previous study has applied the data of 96 subjects; here we
present a much larger study of 426 subjects. Our data source is an NIH-founded
project, the “Human Connectome Project (HCP)” public data release. As a
service to the community, we have also made all of the braingraphs computed
by us from the HCP data publicly available at the http://braingraph.org for
independent validation and further investigations.
1. Introduction
It is an old dream to describe the neuronal-level braingraph (or connec-
tome) of different organisms, where the vertices correspond to the neurons and
two neurons are connected by an edge if there is a connection between them.
The connectome of the roundworm Caenorhabditis elegans with 302 neurons
was mapped 30 years ago [1], but larger braingraphs, especially the complete
fruitfly Drosophila melanogaster braingraph (the ”flybrain”) with approximately
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100,000 neurons remained unmapped in its entirety, despite using enormous re-
sources and efforts worldwide. Mapping the connections in the human brain on
the neuronal level is completely hopeless today, mostly because there are, on
the average, 86 billion neurons in the human brain [2]. Constructing human
braingraphs (or ”connectomes”), where the vertices are not single neurons, but
much larger areas of the gray matter of the brain (called Regions of Interest,
ROIs), is possible, and it is the subject of a very intensive research work to-
day. Two vertices, corresponding to the ROIs, are connected by an edge if a
diffusion-MRI based workflow finds neuronal connections between them. In the
process of the Human Connectome Project [3], an enormous amount of data
and numerous tools were created related to the mapping of the human brain,
and the resulting data were deposited in publicly available databases of dozens
of terabytes.
Our focus in this work is the graph theoretical analysis of the connections
of the brain; consequently, we just sketch the process of the construction of this
graph here.
The human brain tissue, roughly, has two distinct parts: the white matter
and the gray matter. The gray matter, by some simplifications, consists of the
cell-bodies (or somas) of the neurons, and the white matter from the fibers of
axons (long projections from the somas), insulated by lipid-like myelin sheaths.
The cortex of the brain, and also some sub-cortical areas, contain gray matter,
and most of the inner parts of the brain contain white matter. Again with some
simplifications, the connections between the somas of the neurons, the axons,
run in the white matter, except the very short axons running entirely in the
gray matter.
Diffusion magnetic resonance imaging (MRI) is, again roughly speaking,
capable of measuring the direction of the diffusion of the water molecules in
living tissues, without any contrast material. The gray matter of the brain
consists of the cell bodies (somas) of the neurons, consequently, there is no any
distinguished direction of the diffusion of the water molecules in the somas: in
each direction the molecules can move freely. In the white matter, however,
the neuronal fibers consisted of long axons, so the water molecules move more
easily and more probably in the direction of the axons than perpendicularly,
through the cell membrane, bordering the axons. Therefore, in each point of a
given axon in the white matter, the diffusion of the water molecules is larger in
directions parallel to the axons and smaller in other directions.
This way one can distinguish the white matter and the gray matter of the
brain (this step is called partitioning). Moreover, by following or tracking the
directions of the stronger diffusion, it is possible to map the orbits of the neu-
ronal fibers in the white matter (this step is called tractography). Certainly,
when the fiber tracts are crossed, it is not easy to follow the correct directions
of the axons.
After the tractography is performed, one gets an image, similar to Figure 1.
Most of the fibers start and end on the surface — the cortex — of the brain.
We are interested in the connections between the gray matter areas, mostly
of the cortical areas, and we ignore the exact orbits of the neuronal fibers in
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Figure 1: The result of the tractography phase. Note the fibers starting and ending on the
outer surface, the cortex of the brain, which consists of gray matter. The fibers are tracked
only in the anisotropic white matter.
the white matter. That is, it is not interesting for us that where the “wires”
run, just the fact of the connections between the separate areas of the gray
matter. Naturally, the length or the number of neuronal fibers, connecting the
gray matter ROIs, can be included in the graph as different weight functions on
the edges.
Consequently, we define the graph as follows: the vertices are the small
anatomical areas of the gray matter (ROIs), and two ROIs are connected by
an edge if in the tractography phase, at least, one fiber is tracked between
these two ROIs. We are considering five different resolutions of ROIs, and
also five different weight functions, computed from the properties of the fibers,
connecting the ROIs.
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2. Previous work
Numerous publications cover the connectome [4, 5] of healthy humans [6, 7,
8, 9] and also the connectomes of the healthy and the diseased brain [10, 11, 12,
13, 14]. Usually, these works analyze only 80-100 vertex graphs on the whole
brain, and they are using concepts that originate from the network science,
developed for large graphs of millions of vertices, found, e.g., in the graph of
the World Wide Web.
Here we present another approach: We are analyzing larger graphs, up to
1015 vertices, and our algorithms are originated from graph theory and not from
network science. In other words, we are also computing graph parameters that
are quite hopeless to compute for graphs with millions of vertices.
In our previous work, we have made comparisons between the braingraphs
of numerous subjects with several focuses:
(i) We have constructed the Budapest Reference Connectome Server http:
//connectome.pitgroup.org, which generates the common edges of up
to 477 graphs of 1015 vertices, according to selectable parameters [15, 16];
(ii) We have compared the diversity of the edges in distinct cerebral areas in
392 individual brains in [17];
(iii) Based on a feature of the Budapest Reference Connectome Server, we have
found a probable connection between the consensus connectomes and the
axon–development of the human brain [18].
(iv) We have compared women’s and men’s connectomes in 96 subjects, and
found that the braingraphs of females have numerous, statistically signif-
icant advantages in graph theoretical properties that are characteristic of
the better connections [19].
The Budapest Reference
Connectome Server http://connectome.pitgroup.org is also a good choice
for the instant visualization of the braingraph.
3. Our results
In the present work we are considering a 426-subject dataset from the Hu-
man Connectome Project public release [3]. For each subject, we compute
braingraphs with five different vertex-numbers: 83, 129, 234, 463 and 1015.
The vertices correspond to anatomical areas of the gray matter in different res-
olutions.
The goal is to assign the same named vertex to the same anatomical region,
in all the five resolutions, in the case of all subjects. Naturally, the size and
the shape of the brain of all subjects differ; therefore it is a non-trivial task
to assign the same nodes (or ROIs) to the same anatomical regions for all
subjects. This is called the “registration problem”, and we have applied the
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solution from the FreeSurfer suite of programs [20] that mapped the individual
brains to the Desikan-Kiliany brain atlas [21]. Roughly, the registration method
applies homeomorphisms in order to correspond the major cortical patterns of
sulci and gyri between individual cortices.
We were using five different resolutions in 83, 129, 234, 463 and 1015 vertices,
because for smaller values the graph structure is poorer, and for the higher
resolutions there is a possibility of the registration errors, due to the potentially
too small areas corresponded to the vertices. Therefore, we have computed and
analyzed the graph properties for all of these five resolutions, instead of deciding
arbitrarily that one of the resolutions are the best for our goals.
For every graph, we have considered five different edge weights. Four of
these describe some quantities, related to the neuronal fibers, defining the edge
in question. More exactly, the weight functions are:
• Unweighted: Each edge has the same weight 1;
• FiberN: The number of fibers discovered in the tractography step between
the nodes, corresponded to ROIs;
• FAMean: The average of the fractional anisotropies [22] of the neuronal
fibers, connecting the endpoints of the edge;
• FiberLengthMean: The average fiber-lengths between the endpoints of
the edge.
• FiberNDivLength: The number of fiber tracts connecting the end-nodes,
divided by the mean length of those fibers.
The last weight function, FiberNDivLength, describes a conductance-like
quantity in a very simple electrical model: the resistances is proportional to
the average fiber length and inversely proportional to the number of wires con-
necting the endpoints. Similarly, it is also describing a reliability measure of
the edge: longer fibers are less reliable due to tractography errors, but multiple
fibers between the same ROIs are increasing the reliability.
Other authors have considered the number of edges (weighted or un-
weighted), running between pre-defined areas of the brain. One of the main
focuses of these works was the ratio between the edges, running between the
two hemispheres of the brain divided by the number of edges running within
each hemisphere [23, 24]. The authors of [24] considered 95-node graphs, com-
puted from 949 subjects of a publicly unavailable dataset, and found that,
relatively, males have more intra-hemispheric edges while females have more
inter-hemispheric edges.
We were interested — instead of simple edge-counting between pre-defined
vertex-sets — in computing much more elaborate graph-theoretic parameters of
the braingraphs.
More exactly, we have computed the following parameters, for each graph,
similarly as in [19, 25]:
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• Number of edges (Sum). The weighted version of this number is the sum
of the weights of the edges in the graph.
• Normalized largest eigenvalue (AdjLMaxDivD): The largest eigenvalue of
the generalized adjacency matrix, divided by the average degree of the
graph. The adjacency matrix of an n-vertex graph is an n × n matrix,
where aij is 1 if {vi, vj} is an edge, and 0 otherwise. The generalized ad-
jacency matrix contains the weight of edge {vi, vj} in aij . The division by
the average degree of the vertices is important since the largest eigenvalue
is bounded by the average- and maximum degrees [26], so a dense graph
has a big λmax largest eigenvalue because of the larger average degree.
Since the vertex numbers are fixed, the average degree is already defined
by the sum of weights for each graph.
• Eigengap of the transition matrix (PGEigengap): The transition matrix
PG is defined by dividing the rows of the generalized adjacency matrix
by the generalized degree of the node, where the generalized degree is the
sum of the weights of the edges, incident to the vertex. A random walk
on a graph can be characterized by the probabilities, for each i and j, of
moving from vertex vi to vertex vj . These probabilities are the elements
of transition matrix PG, with all the row-sums equal to 1. The eigengap
of a matrix is the difference between the largest and the second largest
eigenvalue of PG, and it is characteristic of the expander property of the
graph: the larger the gap, the better expander is the graph (see [27]).
• Hoffman’s bound (HoffmanBound): If λmax and λmin denote the largest
and smallest eigenvalues of the adjacency matrix, then Hoffman’s bound
is defined as
1 +
λmax
|λmin| .
This quantity is a lower estimation for the chromatic number of the graph.
• Logarithm of the number
of the spanning forests (LogAbsSpanningForestN): The quantity of the
spanning trees in a connected graph can be computed from the spectrum
of its Laplacian [28, 29]. Graphs with more edges usually have more span-
ning trees, since the addition of an edge does not decrease the number
of the spanning trees. For non-connected graphs, the number of span-
ning forests is the product of the numbers of the spanning trees of their
components. The quantity LogAbsSpanningForestN is defined to be the
logarithm of the number of spanning forests in the unweighted case. For
other weight functions, if we define the weight of a tree by the product of
the weights of its edges, then LogAbsSpanningForestN equals to the sum
of the logarithms of the weights of the spanning trees in the forests.
• Balanced minimum cut, divided by the number of
edges (MinCutBalDivSum): If the nodes of a graph are partitioned into
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two classes, then a cut is the set of the edges running between these two
classes. When we are looking for a minimum cut in a graph, most fre-
quently one of the classes is small (say it contains just one vertex) and
the other all the remaining vertices. Therefore, the most interesting case
is when the sizes of the two classes of the partitions differ by at most one.
Finding such a partition with the smallest cut is the ”balanced minimum
cut” or the ”minimal bisection width” problem. This quantity, in a cer-
tain sense, describes the ”bottleneck” of the graph, and it is an important
characteristic of the interconnection networks (like the butterfly, the cube
connected cycles, or the De Bruijn network, [30]) in computer engineering.
For the whole brain graph, one may expect that the minimum cut corre-
sponds to the partition to the two hemispheres, which was found when we
analyzed the results. Consequently, this quantity is interesting within the
hemispheres, when only the nodes of the right- or the left hemisphere is
partitioned into two classes of equal size. Computing the balanced mini-
mum cut is NP-hard [31], but its computation for the input-sizes of this
study is possible with contemporary integer programming software. If we
double every edge in a graph (allowing two edges between two vertices)
then the minimum balanced cut will also be doubled. So, it is natural
to expect that graphs with more edges may have larger minimum bal-
anced cut just because the more edges present. However, if we norm (i.e.,
dived by) the balanced minimum cut with the number of the edges in
the graph examined, then this effect can be factored out: for example, in
the doubled-edge graph the balanced minimum cut is also doubled, but
when its size is divided by the doubled edge number, the normed value
will be the same as in the original graph. So, when MinCutBalDivSum is
considered, the effects of the edge-numbers are factored out.
• Minimum cost spanning tree (MinSpanningForest), computed with
Kruskal’s algorithm [32].
• Minimum weighted vertex cover (MinVertexCover): We need to assign to
each vertex a non-negative weight satisfying that for each edge, the sum
of the weights of its two endpoints is at least 1. This is the relaxation
of the NP-hard vertex-cover problem [33], since here we allow fractional
weights, too. The sum of all vertex-weights with this constraint can be
minimized in polynomial time by linear programming.
• Minimum vertex cover (MinVertexCoverBinary): Same as the quantity
above, but the weights need to be 0 or 1. Alternatively, this number gives
the size of the smallest vertex-set such that each edge is connected to at
least one of the vertices in the set. This graph parameter is NP-hard, and
we computed it only for the unweighted case by an integer programming
(IP) solver SCIP http://scip.zib.de [34, 35].
• Maximum matching (MaxMatching): A graph matching is a set of edges
without common vertices. A maximum matching contains the largest
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number of edges. A maximum matching in a weighted graph is the match-
ing with the maximum sum of weights taken on its edges.
• Maximum fractional matching (MaxFracMatching): is the linear-
programming relaxation of the maximum matching problem. In the un-
weighted case, non-negative values x(e) are searched for each edge e in
the graph, satisfying that for each vertex v in the graph, the sum of x(e)-s
for the edges that are incident to v is at most 1. The maximum of the
sums of
∑
e x(e) is the maximum fractional matching for a graph. For
the weighted version with weight function w,
∑
e x(e)w(e) needs to be
maximized.
• The sum of the weights of the edges in the left hemisphere, divided by the
sum of the weights of the edges in the right hemisphere (LeftRatio).
• (OutBasalGanglia, OutBrainstem, OutFrontal, OutInsula,
OutLimbic, OutOccipital, OutParietal, OutTemporal,
OutThalamus) These quantities give the sum of the weights of the edges,
crossing the border of the cerebral lobes noted.
The above parameters were computed for all five resolutions and the left and
the right hemispheres and also for the whole connectome, with all five weight
functions (with the following exceptions: MinVertexCoverBinary was computed
only for the unweighted case, and the MinSpanningTree was not computed for
the unweighted case, and LeftRatio was computed only for the whole brain).
The results, for each subject, each resolution and each weight function are
detailed in a large Excel table, downloadable from the site http://uratim.
com/bigtableB.zip.
3.1. The syntactics of the results:
Each parameter-name in the table at http://uratim.com/bigtableB.zip
and elsewhere in this work contains two separating “ ” symbols that define
three parts of the name. The first part describes the hemisphere or the
whole connectome with the words Left, Right or All. The second part de-
scribes the parameter computed, and the third part the weight function used.
For example, All AdjLMaxDivD FiberNDivLength means that the normalized
largest eigenvalue AdjLMaxDivD was computed for the whole brain, with the
FiberNDivLength weight function (see above).
In the Table http://uratim.com/bigtableB.zip, the first column, round
index is used in the statistical analysis. Second column, “id”, is the anonymized
subject ID of the Human Connectome Project’s 500-subject public release. Col-
umn 3 gives the sex of the subject, 0: female, 1: male. Fourth column gives the
age-groups 0: 22-25 years; 1: 26-30 years; 2: 31-35 years; 3: 35+ years. Column
5 gives the number of vertices of the graph analyzed.
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3.2. The analysis of the results:
The data that we used from the public release of the Human Connectome
project, contains diffusion MRI recordings from healthy male and female sub-
jects of age 22 through 35. Therefore, if we want to find correlations of the graph
theoretical characteristics of the connectomes with some biological properties,
we may easily use either the sex or the age of the subjects.
Our main finding now, on a large data set, validates our earlier results that
was made on a much smaller data set in [19]: in numerous graph theoreti-
cal parameters, women’s connectomes show statistically significant advantages
against the men’s respective parameters. The parameters in question are related
to “better connectivity” in several aspects.
In the Appendix, we are enclosing several large tables with the results. In
Table 1, the results of statistical analysis are detailed: the parameters with the
bold last column are all significantly differ between the female and the male
connectomes: the vast majority is “better” for the females. If the last column
is not bold, but the fifth column is typeset in italic then those parameters, one-
by-one, significantly differ between the sexes, but it is unlikely that all of them
differ significantly (type II statistical errors are possible).
For example, as it is seen in Table 1, differences in the PGEigengap values
show the better expander property in the braingraph of the females, in both
hemispheres. The differences in the Sum quantity shows that in both hemi-
spheres, women have more edges than men, and this statement remains true
for weighted edges with most weight functions. Very strong statistical evidence
show the difference and the women’s advantage in the edge-number normal-
ized balanced minimum cut in the left hemisphere. Matching numbers (both
fractional and integer) are also significantly larger in the case of females.
Seemingly, in the left hemisphere the women’s advantage is stronger in sev-
eral parameters: the first several rows of Table 1 contains mostly “Left” or “All”
prefixes in the second column.
In very few cases men have better parameters: e.g., in resolution 83,
All MinSpanningForest FiberLengthMean is significantly larger for men than
for women. Similarly, another parameter, weighted by FiberLengthMean, the
All MinSpanningForest FiberLengthMean in 234-resolution is also larger for
males. We believe that the larger brain size with the FiberLengthMean weight-
ing compensates the fewer connections of the males in these cases.
In the Appendix, we are also enclosing Tables 2, 3, 4, 5 and 6 that give
the detailed averaged results for each resolution for each graph parameter with
ANOVA statistical analysis. The subject-level data are also available at http:
//uratim.com/bigtableB.zip.
4. Computational details and data availability
We have used the Connectome Mapper Toolkit [36] http://cmtk.org for
brain tissue segmentation into gray and white matter, partitioning the brain
into anatomical regions, for tractography (tracking the axonal fibers in the
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white matter) and for the construction of the graphs from the fibers identi-
fied in the tractography phase of the workflow. The partitioning was based on
the FreeSurfer suite of programs [20], according to the Desikan-Killiany brain
anatomy atlas [21]. The tractography used the MRtrix processing tool [37] with
randomized seeding and with the deterministic streamline method.
The graphs were constructed using the results of the tractography step: two
nodes, corresponding to ROIs, were connected if there existed, at least one, fiber
connecting them. Loops were deleted from the graph.
Graph parameters were computed by the integer programming (IP) solver
SCIP http://scip.zib.de, [34, 35], and by some in-house scripts.
The unprocessed and pre-processed MRI data is available at the Hu-
man Connectome Project’s website: http://www.humanconnectome.org/
documentation/S500 [3]. The assembled graphs that we analyzed in
the present work can be downloaded at the site http://braingraph.org/
download-pit-group-connectomes/. The individual graph results are detailed
in a large Excel table at the site http://uratim.com/bigtableB.zip
4.1. Statistical analysis
Our statistical null-hypothesis [38] was that the graph parameters do not
differ between males and females. For dealing with both type I and type II
statistical errors, we have partitioned the subjects into classes quasi-randomly:
subjects with IDs with even digit-sums went to group 0, and those with odd digit
sums went to group 1 (c.f. the first column of http://uratim.com/bigtableB.
zip).
We applied group 0 for a base set, for making hypotheses, and group 1 as
a holdout set, for testing those hypotheses. The hypotheses on group 0 were
filtered by “Analysis of variance” (ANOVA) [39]: only the hypotheses with p-
value of less than 1% were selected for the testing in the holdout set. Next,
the selected hypotheses were tested on group 1, with the rather strict Holm-
Bonferroni correction method [40]. The significance level in the Holm-Bonferroni
correction was set to 5%.
4.2. Handling possible artifacts
While we have applied the same computational workflow for the data of
the both sexes, it is still possible that some non-sex specific artifact caused
the significant differences in the graph parameters between men and women
subjects. One possible cause may be the statistical difference between the size
of the brain of the sexes [41]. In the tractography step, it may happen that the
longer neural fibers of the males cannot be tracked so reliably as the shorter
fibers of the females. To close out this possible error, we have selected 36 small-
brain males and 36 large-brain females such that all the females have larger
brains than all the males in the data set [25]. Next, we have computed the
graph theoretical parameters as in the present work. Two main findings of ours
were: (i) the small-brain men did not have the advantages identified in the set
of the women in the present study; (ii) in several parameters, mostly with the
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weight function FAMean, women still have the statistically significant advantages
identified in the present study.
We find this result decisive that the graph-theoretical differences in the con-
nectomes are due to sex differences and not size differences.
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7. Appendix
7.1. Table 1:
Table 1: The results and the statistical analysis of the graph-theoretical evaluation
of the sex differences in the 426-subject data set. The first column gives the reso-
lutions: the number of vertices in the whole graph. The second column describes
the graph parameter computed: its syntactics is as follows: each parameter-name
contains two separating “ ” symbols that define three parts of the parameter-name.
The first part describe the hemisphere or the whole connectome with the words
Left, Right or All. The second part describes the parameter computed, and the
third part the weight function used. The third column contains values of the pa-
rameters, averaged to the sexes. The fourth column describes the p-values of the
first round, the fifth column the p-values of the second round, and the sixth col-
umn the (very strict) Holm-Bonferroni correction of the p-value. With p=0.05 all
the rows with boldface last column describe significantly different graph theoretical
properties between sexes. One-by-one, each row with italic fifth column describe
significant differences between sexes, with p=0.05. For the details, we refer to the
section “Statistical analysis”.
Scale Property Female | Male p (1st) p (2nd) p (corrected)
129 Left PGEigengap FiberNDivLength 0.0948|0.0811 0.00000 0.00000 0.00000
234 Left PGEigengap FiberNDivLength 0.0712|0.0606 0.00000 0.00000 0.00000
129 Left PGEigengap FiberN 0.1219|0.1007 0.00000 0.00000 0.00000
83 Left PGEigengap FiberNDivLength 0.1412|0.1249 0.00000 0.00000 0.00000
234 Left PGEigengap FiberN 0.0946|0.0782 0.00000 0.00000 0.00000
83 Left PGEigengap FiberN 0.1675|0.1430 0.00000 0.00000 0.00000
234 All PGEigengap FiberNDivLength 0.0242|0.0201 0.00000 0.00000 0.00000
83 Left MinCutBalDivSum FiberNDivLength 0.1320|0.1186 0.00000 0.00000 0.00000
83 All LogSpanningForestN FiberNDivLength 147.7706|142.7239 0.00000 0.00000 0.00000
83 Left MinCutBalDivSum FiberN 0.1305|0.1151 0.00000 0.00000 0.00000
129 All PGEigengap FiberNDivLength 0.0284|0.0237 0.00000 0.00000 0.00000
83 All Sum FiberN 11072.8196|10547.3855 0.00000 0.00000 0.00000
129 Left MinCutBalDivSum FiberN 0.1223|0.1052 0.00000 0.00000 0.00000
83 All PGEigengap FiberNDivLength 0.0346|0.0291 0.00000 0.00000 0.00000
83 Left Sum Unweighted 282.0573|269.7710 0.00000 0.00000 0.00001
234 Left MinCutBalDivSum FiberN 0.0995|0.0864 0.00000 0.00000 0.00002
83 All Sum FAMean 218.7173|202.2306 0.00000 0.00000 0.00002
463 Left MinCutBalDivSum FiberN 0.0702|0.0608 0.00000 0.00000 0.00002
129 All Sum FiberN 12238.966|11779.5060 0.00000 0.00000 0.00003
83 Left LogSpanningForestN FiberNDivLength 73.9377|71.1251 0.00001 0.00000 0.00003
234 Left PGEigengap Unweighted 0.1282|0.1104 0.00000 0.00000 0.00004
83 All LogSpanningForestN FAMean 109.3931|102.6911 0.00000 0.00000 0.00005
83 All Sum Unweighted 564.4098|544.3012 0.00000 0.00000 0.00006
83 Left Sum FAMean 105.9875|97.2824 0.00000 0.00000 0.00006
129 Left PGEigengap Unweighted 0.2047|0.1774 0.00000 0.00000 0.00006
463 Left MinCutBalDivSum Unweighted 0.0927|0.0805 0.00000 0.00000 0.00007
234 All PGEigengap FiberN 0.0250|0.0212 0.00000 0.00000 0.00007
129 All LogSpanningForestN FiberNDivLength 210.3350|204.5640 0.00000 0.00000 0.00007
83 Left LogSpanningForestN FAMean 53.1346|49.1865 0.00000 0.00000 0.00008
83 Left PGEigengap Unweighted 0.3083|0.2769 0.00000 0.00000 0.00010
83 Left MinCutBalDivSum FAMean 0.24907|0.2279 0.00001 0.00000 0.00013
129 Left PGEigengap FAMean 0.2286|0.1995 0.00000 0.00000 0.00014
129 All PGEigengap FiberN 0.0277|0.0236 0.00000 0.00000 0.00016
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463 Left MinCutBalDivSum FiberLengthMean 0.0960|0.0810 0.00002 0.00000 0.00023
83 Left PGEigengap FAMean 0.3364|0.3026 0.00000 0.00000 0.00023
83 Left MinCutBalDivSum Unweighted 0.2448|0.2266 0.00000 0.00000 0.00029
83 All PGEigengap FiberN 0.0317|0.0272 0.00000 0.00000 0.00029
83 All Sum FiberNDivLength 471.6398|448.0170 0.00000 0.00000 0.00029
83 Right Sum FiberN 5273.6065|5044.8072 0.00000 0.00000 0.00030
234 All Sum FiberN 13150.0833|12735.7590 0.00000 0.00000 0.00031
234 Left MinCutBalDivSum FiberLengthMean 0.1466|0.1258 0.00000 0.00000 0.00037
129 Left MinCutBalDivSum Unweighted 0.1929|0.1755 0.00000 0.00000 0.00042
83 Left Sum FiberN 5457.7213|5215.3012 0.00000 0.00000 0.00053
234 Left PGEigengap FAMean 0.1445|0.1263 0.00000 0.00000 0.00054
83 Left LogSpanningForestN Unweighted 95.2838|93.4346 0.00117 0.00000 0.00061
83 All LogSpanningForestN FiberN 396.1740|392.13187 0.00000 0.00000 0.00063
83 Right Sum FAMean 103.2289|96.5212 0.00000 0.00000 0.00066
129 All Sum FAMean 388.6029|363.4251 0.00000 0.00000 0.00071
234 Left MinCutBalDivSum Unweighted 0.1402|0.1265 0.00000 0.00000 0.00104
463 All Sum FiberN 13517.1239|13136.1445 0.00000 0.00000 0.00127
129 Left LogSpanningForestN FiberNDivLength 105.4555|102.2015 0.00023 0.00001 0.00150
234 Left PGEigengap FiberLengthMean 0.1495|0.1285 0.00000 0.00001 0.00175
129 All LogSpanningForestN FAMean 191.1538|182.0234 0.00000 0.00001 0.00198
129 Left Sum FiberN 6036.5583|5814.3373 0.00000 0.00001 0.00212
129 Right HoffmanBound FiberNDivLength 2.6708|2.5903 0.00255 0.00001 0.00219
1015 All Sum FiberN 13707.0416|13336.9397 0.00000 0.00001 0.00251
129 Left MinCutBalDivSum FiberLengthMean 0.1986|0.1774 0.00001 0.00001 0.00321
129 Right Sum FAMean 186.3736|174.8309 0.00000 0.00001 0.00332
234 Right PGEigengap FiberNDivLength 0.0702|0.0639 0.00000 0.00001 0.00370
83 Left MinCutBalDivSum FiberLengthMean 0.2368|0.2154 0.00003 0.00002 0.00421
1015 Left MinCutBalDivSum Unweighted 0.0566|0.0497 0.00000 0.00002 0.00455
83 Right LogSpanningForestN FiberNDivLength 69.2438|67.3483 0.00000 0.00002 0.00526
463 All MinSpanningForest FAMean 97.8528|93.9407 0.00000 0.00002 0.00557
234 All MinSpanningForest FAMean 51.1676|48.9654 0.00000 0.00002 0.00572
129 Right MinVertexCover FAMean 14.6370|14.1708 0.00009 0.00002 0.00589
129 Left PGEigengap FiberLengthMean 0.2354|0.2048 0.00001 0.00003 0.00627
129 Left Sum FAMean 192.6335|180.2677 0.00000 0.00003 0.00659
83 All MaxMatching FAMean 18.4793|17.8628 0.00000 0.00003 0.00678
234 All Sum FAMean 674.3861|637.7626 0.00000 0.00003 0.00740
129 All MinVertexCover FAMean 29.2681|28.3448 0.00000 0.00003 0.00769
129 Right PGEigengap Unweighted 0.2018|0.1819 0.00000 0.00003 0.00796
83 Left LogSpanningForestN FiberN 198.7272|196.5478 0.00045 0.00003 0.00813
129 Right Sum FiberN 5865.325|5675.9036 0.00000 0.00004 0.00914
83 Right LogSpanningForestN FAMean 51.1770|48.6093 0.00000 0.00004 0.00915
129 All LogSpanningForestN FiberN 597.6881|592.8658 0.00000 0.00004 0.00918
129 Right LogSpanningForestN FAMean 91.9198|87.7893 0.00000 0.00004 0.00916
129 Right PGEigengap FiberNDivLength 0.0904|525.9763 0.00000 0.00004 0.00925
1015 Left MinCutBalDivSum FiberLengthMean 0.0580|0.0500 0.00197 0.00004 0.00945
83 Right Sum FiberNDivLength 222.8988|213.3314 0.00000 0.00004 0.00973
83 Left MinSpanningForest FiberLengthMean 554.2756|567.6656 0.00146 0.00004 0.00971
83 All LogSpanningForestN Unweighted 191.0620|188.5304 0.00004 0.00005 0.01204
129 All MinSpanningForest FAMean 30.0726|28.5907 0.00000 0.00006 0.01351
83 Left Sum FiberNDivLength 232.2089|221.4498 0.00000 0.00006 0.01385
129 All MinSpanningForest FiberLengthMean 1642.1057|1666.9289 0.00007 0.00006 0.01431
129 Right MinSpanningForest FAMean 15.5645|14.7611 0.00009 0.00006 0.01447
83 Right MinSpanningForest FAMean 10.2995|9.6958 0.00019 0.00007 0.01516
129 Left LogSpanningForestN FAMean 94.4372|89.6353 0.00000 0.00007 0.01539
129 Left MinSpanningForest FiberLengthMean 826.0336|841.6138 0.00016 0.00007 0.01552
234 Right MinSpanningForest FAMean 25.9870|24.8290 0.00008 0.00007 0.01684
234 Right MinVertexCover FAMean 25.6497|24.9170 0.00019 0.00008 0.01794
83 All MaxFracMatching FAMean 18.5112|17.9306 0.00000 0.00008 0.01795
83 All MinVertexCover FAMean 18.5112|17.9306 0.00000 0.00008 0.01787
129 All Sum Unweighted 1008.0166|979.3975 0.00000 0.00008 0.01801
83 Right MaxFracMatching FAMean 9.2021|8.9143 0.00004 0.00008 0.01872
83 Right MinVertexCover FAMean 9.2021|8.9143 0.00004 0.00008 0.01864
463 Right MinSpanningForest FAMean 50.4171|48.29781 0.00005 0.00009 0.01997
83 Right PGEigengap Unweighted 0.2970|0.2748 0.00000 0.00009 0.01995
234 Left Sum FAMean 332.9738|314.1271 0.00000 0.00010 0.02095
129 Right PGEigengap FAMean 0.2242|0.2037 0.00000 0.00010 0.02190
83 Right MaxMatching FAMean 9.1786|8.8951 0.00003 0.00011 0.02264
83 All MinSpanningForest FAMean 19.7614|18.7034 0.00000 0.00011 0.02368
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234 Left Sum FiberN 6532.7|6335.9879 0.00000 0.00012 0.02604
83 All MinCutBalDivSum FiberNDivLength 0.03410|0.0289 0.00000 0.00013 0.02719
83 Left PGEigengap FiberLengthMean 0.3342|0.3015 0.00000 0.00013 0.02760
83 Right PGEigengap FiberNDivLength 0.1480|0.1383 0.00000 0.00014 0.02852
234 Left MinSpanningForest FiberLengthMean 1424.5320|1442.5840 0.00028 0.00015 0.03074
234 All MinVertexCover FAMean 51.3348|49.8970 0.00000 0.00015 0.03086
234 Right Sum FAMean 331.7349|314.9959 0.00000 0.00015 0.03164
83 All MinSpanningForest FiberLengthMean 1093.0591|1111.8064 0.00017 0.00016 0.03371
129 Left LogSpanningForestN FiberN 300.1093|297.3925 0.00100 0.00018 0.03788
129 Right LogSpanningForestN FiberNDivLength 100.2820|98.0429 0.00009 0.00020 0.04110
1015 Left MinCutBalDivSum FiberN 0.0479|0.0432 0.00107 0.00021 0.04237
129 Left Sum Unweighted 510.8916|496.0602 0.00000 0.00022 0.04374
234 Right PGEigengap Unweighted 0.1194|0.1079 0.00000 0.00022 0.04430
129 All HoffmanBound Unweighted 4.5868|4.5055 0.00004 0.00023 0.04511
234 All Sum FiberNDivLength 617.1686|598.9007 0.00000 0.00024 0.04709
129 Right HoffmanBound Unweighted 4.6124|4.5159 0.00001 0.00028 0.05587
129 Right MinCutBalDivSum FiberLengthMean 0.1915|0.1753 0.00000 0.00035 0.06880
463 Right AdjLMaxDivD Unweighted 1.7949|1.7560 0.00152 0.00037 0.07193
1015 Right AdjLMaxDivD Unweighted 2.7110|2.6336 0.00147 0.00037 0.07307
83 Right PGEigengap FAMean 0.3247|0.3030 0.00000 0.00043 0.08256
463 Left Sum FiberN 6705.2396|6524.7228 0.00001 0.00043 0.08268
83 Left AdjLMaxDivD FAMean 1.3330|1.3538 0.00276 0.00043 0.08304
1015 Right HoffmanBound FiberN 2.3184|2.2759 0.00008 0.00046 0.08753
129 Right HoffmanBound FiberN 2.6444|2.5628 0.00010 0.00046 0.08723
234 Right PGEigengap FiberN 0.0909|0.0825 0.00000 0.00048 0.09081
129 Left Sum FiberNDivLength 269.5839|259.7618 0.00014 0.00048 0.09059
234 Right Sum FiberN 6272.2333|6109.0240 0.00000 0.00049 0.09082
234 All LogSpanningForestN FiberNDivLength 262.4479|256.2612 0.00295 0.00049 0.09065
463 All Sum FAMean 1019.7387|973.3478 0.00000 0.00052 0.09572
83 Right MinCutBalDivSum Unweighted 0.2377|0.2254 0.00000 0.00058 0.10656
83 Right MinCutBalDivSum FiberNDivLength 0.1280|0.1202 0.00000 0.00060 0.11071
463 All MinCutBalDivSum FiberN 0.0247|0.0211 0.00000 0.00062 0.11205
129 Right MinCutBalDivSum Unweighted 0.1884|0.1761 0.00000 0.00062 0.11229
1015 Left Sum FiberN 6803.8333|6627.2168 0.00006 0.00068 0.12183
234 All MinSpanningForest FiberLengthMean 2800.7846|2827.1182 0.00013 0.00069 0.12438
463 Left MinSpanningForest FAMean 47.5061|45.7752 0.00000 0.00071 0.12586
83 Right LogSpanningForestN FiberN 189.8663|188.1787 0.00001 0.00072 0.12740
234 Left MinSpanningForest FAMean 25.2698|24.2600 0.00000 0.00072 0.12714
463 Left Sum FAMean 497.9572|473.8789 0.00000 0.00078 0.13569
1015 All MinCutBalDivSum FiberN 0.0240|0.0206 0.00000 0.00080 0.13954
1015 All MinSpanningForest FAMean 201.9819|195.954 0.00010 0.00088 0.15161
83 Left HoffmanBound Unweighted 4.7029|4.6025 0.00000 0.00092 0.15799
234 All MinCutBalDivSum FiberN 0.0255|0.0219 0.00001 0.00093 0.15874
83 All HoffmanBound Unweighted 4.5455|4.4635 0.00000 0.00095 0.16097
463 All Sum FiberNDivLength 652.6090|636.4074 0.00004 0.00098 0.16550
83 Left AdjLMaxDivD FiberN 1.9219|1.9959 0.00011 0.00099 0.16601
234 Right HoffmanBound FiberNDivLength 2.5444|2.492 0.00005 0.00100 0.16766
129 Left MinVertexCover FAMean 14.4665|14.0373 0.00000 0.00102 0.16859
463 Right HoffmanBound FiberNDivLength 2.4528|2.4067 0.00005 0.00113 0.18633
234 All LogSpanningForestN FAMean 326.5297|314.2237 0.00000 0.00118 0.19275
234 Right PGEigengap FAMean 0.1358|0.1245 0.00000 0.00123 0.20085
83 Left HoffmanBound FAMean 4.54790|4.4467 0.00004 0.00124 0.20121
83 Right MinCutBalDivSum FAMean 0.2459|0.2343 0.00000 0.00127 0.20401
1015 All AdjLMaxDivD Unweighted 2.8024|2.7315 0.00035 0.00133 0.21263
129 Right PGEigengap FiberLengthMean 0.2294|0.2076 0.00000 0.00137 0.21729
234 Left LogSpanningForestN FAMean 160.7687|153.7631 0.00000 0.00149 0.23541
234 Left MinVertexCover FAMean 25.5400|24.8354 0.00000 0.00155 0.24260
83 All MinCutBalDivSum FiberN 0.0301|0.0262 0.00004 0.00160 0.25006
129 All MinCutBalDivSum FiberN 0.0270|0.0234 0.00001 0.00172 0.26733
463 All MinCutBalDivSum FiberNDivLength 0.0247|0.0207 0.00009 0.00177 0.27216
83 Left MaxMatching FAMean 9.0821|8.8091 0.00000 0.00182 0.27878
1015 All LogSpanningForestN FiberNDivLength -350.6301|-371.0974 0.00003 0.00183 0.27877
463 Right Sum FiberN 6464.768|6321.2048 0.00000 0.00187 0.28166
1015 Right MinSpanningForest FAMean 104.1024|100.8625 0.00063 0.00192 0.28781
463 Left PGEigengap FiberN 0.0639|0.0533 0.00077 0.00193 0.28752
129 Right AdjLMaxDivD Unweighted 1.2663|1.2554 0.00003 0.00200 0.29568
234 Right MinCutBalDivSum Unweighted 0.1346|0.1248 0.00000 0.00204 0.29922
129 Right PGEigengap FiberN 0.1213|0.1122 0.00000 0.00219 0.31972
17
1015 Right HoffmanBound FiberNDivLength 2.3635|2.3224 0.00001 0.00223 0.32298
129 Right Sum FiberNDivLength 260.6268|253.0514 0.00002 0.00224 0.32299
129 Left LogSpanningForestN Unweighted 160.6906|158.8977 0.00181 0.00230 0.32843
1015 All Sum FiberNDivLength 674.9224|659.8373 0.00051 0.00242 0.34341
234 Left Sum FiberNDivLength 307.8607|298.9560 0.00180 0.00251 0.35422
1015 Left AdjLMaxDivD FiberN 7.2625|7.6401 0.00670 0.00256 0.35855
1015 Left LogSpanningForestN FiberNDivLength -172.7454|-184.1958 0.00045 0.00257 0.35757
1015 Right Sum FiberN 6558.825|6419.7951 0.00000 0.00260 0.35831
234 Right MinCutBalDivSum FiberLengthMean 0.14285|0.1300 0.00000 0.00261 0.35696
83 Right Sum Unweighted 258.9098|252.433 0.00000 0.00262 0.35612
463 Right Sum FAMean 511.0996|490.0837 0.00000 0.00263 0.35544
129 Left MinSpanningForest FAMean 14.6338|13.9911 0.00000 0.00288 0.38627
129 Right HoffmanBound FAMean 4.4157|4.3338 0.00169 0.00305 0.40579
129 All LogSpanningForestN Unweighted 320.12464|317.1016 0.00022 0.00307 0.40566
83 Left MaxFracMatching FAMean 9.1276|8.8673 0.00000 0.00311 0.40756
83 Left MinVertexCover FAMean 9.1276|8.8673 0.00000 0.00311 0.40444
129 Right Sum Unweighted 473.3083|461.3614 0.00000 0.00336 0.43345
234 Right LogSpanningForestN FAMean 161.2133|155.8611 0.00005 0.00417 0.53417
83 All MaxMatching FiberN 2409.5901|2350.9397 0.00065 0.00426 0.54130
1015 Right MinVertexCover Unweighted 209.0|212.1686 0.00018 0.00440 0.55470
1015 Right MaxMatching Unweighted 208.825|211.9036 0.00023 0.00441 0.55173
1015 Right MaxFracMatching Unweighted 209.0125|212.0963 0.00048 0.00467 0.57851
463 Left AdjLMaxDivD FiberN 3.9863|4.1652 0.00752 0.00472 0.58107
83 All MaxFracMatching FiberN 2413.9795|2353.6987 0.00018 0.00482 0.58813
83 All MinVertexCover FiberN 2413.9795|2353.6987 0.00018 0.00482 0.58330
463 Left PGEigengap Unweighted 0.0716|0.0609 0.00189 0.00502 0.60187
83 Left MinSpanningForest FAMean 9.6386|9.1950 0.00000 0.00509 0.60605
234 All Sum Unweighted 1799.575|1764.3373 0.00000 0.00521 0.61534
463 All MinVertexCover FAMean 88.9526|86.9509 0.00196 0.00538 0.62967
234 Right PGEigengap FiberLengthMean 0.1428|0.1302 0.00000 0.00539 0.62543
129 Right LogSpanningForestN FiberN 289.9664|288.0403 0.00013 0.00567 0.65178
83 Right MinCutBalDivSum FiberLengthMean 0.2340|0.2218 0.00000 0.00571 0.65079
1015 Left MinSpanningForest FAMean 98.0028|95.2974 0.00024 0.00659 0.74520
463 Left PGEigengap FAMean 0.0835|0.07132 0.00319 0.00661 0.74045
463 Right HoffmanBound FiberN 2.3990|2.36062 0.00045 0.00671 0.74462
234 Right MinCutBalDivSum FiberN 0.0956|0.0898 0.00000 0.00702 0.77239
1015 All MaxFracMatching Unweighted 418.3739|424.0783 0.00017 0.00781 0.85172
463 Left PGEigengap FiberNDivLength 0.0465|0.0403 0.00312 0.00822 0.88762
234 Left Sum Unweighted 908.525|889.7228 0.00012 0.00841 0.89999
463 Left PGEigengap FiberLengthMean 0.0880|0.07505 0.00663 0.00884 0.93695
1015 Right MinVertexCoverBinary Unweighted 228.4|232.75903 0.00179 0.00898 0.94273
129 Left AdjLMaxDivD FiberN 1.8683|1.9385 0.0006 0.00905 0.94119
1015 All MinVertexCover Unweighted 417.625|423.2222 0.00009 0.00924 0.95151
83 Left Sum FiberLengthMean 8672.8595|8232.6217 0.00946 0.00958 0.97707
83 Right PGEigengap FiberLengthMean 0.3343|0.3134 0.00000 0.01002 1.01235
463 Left MinVertexCover FAMean 43.4996|42.4814 0.00078 0.01018 1.01839
129 Right MinCutBalDivSum FiberN 0.1108|0.10464 0.00000 0.01064 1.05338
129 Left HoffmanBound Unweighted 4.7137|4.6438 0.00040 0.01072 1.05098
1015 All Sum FAMean 1444.4965|1398.4729 0.00001 0.01224 1.18762
463 Right MinCutBalDivSum Unweighted 0.0918|0.0861 0.00000 0.01227 1.17782
234 All PGEigengap FAMean 0.0190|0.0172 0.00376 0.01229 1.16788
83 Right PGEigengap FiberN 0.1696|0.1605 0.00000 0.01275 1.19877
1015 All MinVertexCoverBinary Unweighted 457.9416|465.8313 0.00021 0.01303 1.21160
129 All PGEigengap FAMean 0.0315|0.0288 0.00611 0.01317 1.21205
234 Right HoffmanBound FiberN 2.5314|2.4861 0.00274 0.01325 1.20545
83 All Sum FiberLengthMean 16888.8359|16180.3784 0.00227 0.01364 1.22751
129 Left AdjLMaxDivD FAMean 1.3767|1.3947 0.00366 0.01387 1.23455
1015 All MaxFracMatching FiberN 2489.2041|2447.0120 0.00000 0.01440 1.26697
463 Left LogSpanningForestN FAMean 211.7869|202.0911 0.00019 0.01528 1.32939
463 All PGEigengap FiberNDivLength 0.0177|0.0149 0.0029 0.01609 1.38336
1015 Left AdjLMaxDivD Unweighted 2.7123|2.6596 0.00095 0.01668 1.41741
463 All AdjLMaxDivD Unweighted 1.8766|1.8486 0.00023 0.01701 1.42876
1015 Left Sum FAMean 709.6940|685.9307 0.00003 0.01734 1.43905
234 Right Sum FiberNDivLength 292.9252|286.7967 0.00046 0.01734 1.42191
83 Right AdjLMaxDivD Unweighted 1.2546|1.2472 0.00357 0.01771 1.43452
1015 All MaxMatching FiberN 2486.8166|2446.6626 0.00000 0.01863 1.49000
83 Right HoffmanBound FiberNDivLength 2.6162|2.5597 0.00012 0.02098 1.65710
1015 All LogSpanningForestN FAMean 457.4291|429.4160 0.00002 0.02193 1.71079
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463 Right MinVertexCoverBinary Unweighted 138.8842|140.6385 0.00346 0.02211 1.70228
463 Right PGEigengap FiberNDivLength 0.0510|0.0468 0.00011 0.02227 1.69242
463 All LogSpanningForestN FAMean 443.0184|426.4406 0.00033 0.02327 1.74559
83 All HoffmanBound FAMean 4.3274|4.2704 0.00000 0.02581 1.90979
234 All PGEigengap Unweighted 0.01750|0.0161 0.00442 0.02653 1.93685
1015 All MinVertexCover FiberN 2491.4166|2452.9036 0.00000 0.02842 2.04607
234 All LogSpanningForestN FiberN 955.4761|950.29269 0.00178 0.02972 2.11030
1015 Right Sum FAMean 723.2379|702.4680 0.00005 0.03022 2.11561
463 Right MaxMatching Unweighted 110.6859|111.2048 0.00204 0.03132 2.16131
1015 Right LogSpanningForestN FiberNDivLength -183.9473|-192.2899 0.00128 0.03399 2.31135
1015 All MinCutBalDivSum Unweighted 0.0066|0.00160 0.00518 0.03489 2.33738
1015 Left LogSpanningForestN FAMean 217.4574|203.1308 0.00005 0.03649 2.40862
129 Right LogSpanningForestN Unweighted 153.7504|152.5235 0.00329 0.03858 2.50795
1015 Right LogSpanningForestN FAMean 233.3453|219.9728 0.00017 0.03912 2.50390
234 Right Sum Unweighted 866.725|852.1807 0.00005 0.04054 2.55409
463 Right PGEigengap Unweighted 0.0705|0.0649 0.00008 0.04133 2.56240
129 All PGEigengap Unweighted 0.0299|0.0279 0.00644 0.04404 2.68649
463 Right MinCutBalDivSum FiberLengthMean 0.0956|0.0896 0.00000 0.04584 2.75064
463 All MaxFracMatching Unweighted 222.3057|223.2168 0.00011 0.04727 2.78883
463 All MaxMatching Unweighted 222.1735|223.0120 0.00006 0.05127 2.97341
83 All MaxFracMatching FiberNDivLength 109.988|107.7572 0.00221 0.05169 2.94617
83 All MinVertexCover FiberNDivLength 109.9887|107.7572 0.00221 0.05169 2.89448
463 All MinVertexCover Unweighted 222.3388|223.2289 0.00010 0.05250 2.88729
463 Right Sum FiberNDivLength 311.3203|306.3797 0.00331 0.05424 2.92881
463 Right PGEigengap FiberN 0.0661|0.0611 0.00009 0.05453 2.89026
463 Right MinVertexCover Unweighted 110.9380|111.4216 0.00259 0.05539 2.88018
1015 Left MinVertexCoverBinary Unweighted 229.2583|232.6746 0.00034 0.05953 3.03594
1015 Left MaxFracMatching Unweighted 209.3666|211.7048 0.00118 0.06019 3.00930
463 Right MaxFracMatching Unweighted 110.9256|111.3855 0.00309 0.06695 3.28031
129 All Sum FiberLengthMean 30088.0733|29148.1015 0.00412 0.07048 3.38324
83 Right LogSpanningForestN Unweighted 89.7645|89.0820 0.00089 0.07272 3.41764
1015 Left MinVertexCover Unweighted 209.1916|211.4337 0.00104 0.07578 3.48604
1015 Right MinSpanningForest FiberN 473.825|477.9277 0.00337 0.07800 3.51010
463 All MinVertexCoverBinary Unweighted 277.2396|279.67469 0.00020 0.07991 3.51606
129 All HoffmanBound FAMean 4.3668|4.3276 0.00372 0.08437 3.62771
234 Right MinSpanningForest FiberLengthMean 1370.9407|1378.45522 0.00707 0.08438 3.54390
463 All MinSpanningForest FiberLengthMean 5356.4309|5385.0509 0.00627 0.08536 3.49962
83 Right HoffmanBound Unweighted 4.6113|4.5608 0.00006 0.08584 3.43357
463 Right LogSpanningForestN FAMean 225.9686|219.2312 0.00395 0.08786 3.42655
463 Right PGEigengap FAMean 0.0826|0.0771 0.00007 0.08842 3.35998
1015 Left MaxMatching Unweighted 209.2833|211.36143 0.00055 0.08938 3.30714
83 All MaxMatching FiberNDivLength 109.5831|107.6791 0.00650 0.09423 3.39233
83 Right MinCutBalDivSum FiberN 0.1287|0.12476 0.00000 0.09707 3.39755
129 Right Sum FiberLengthMean 13908.4549|13470.3465 0.00837 0.10380 3.52934
83 Right HoffmanBound FAMean 4.4308|4.3780 0.00000 0.10389 3.42821
83 Right Sum FiberLengthMean 7631.6042|7392.1456 0.00300 0.11548 3.69535
463 Left MaxFracMatching Unweighted 111.3760|111.8072 0.00022 0.13062 4.04908
463 Right PGEigengap FiberLengthMean 0.0857|0.08013 0.00052 0.13259 3.97768
463 All AdjLMaxDivD FiberNDivLength 5.0105|4.8826 0.00063 0.14493 4.20303
234 All Sum FiberLengthMean 50705.6991|49509.7827 0.00472 0.14614 4.09197
1015 All MinSpanningForest FiberN 951.7333|956.9518 0.00215 0.14956 4.03800
129 All AdjLMaxDivD Unweighted 1.3009|1.2950 0.00391 0.15217 3.95652
463 All MaxMatching FiberN 2408.5619|2385.506 0.00003 0.16612 4.15299
234 Left Sum FiberLengthMean 25968.3400|25333.5608 0.00808 0.16909 4.05805
463 Left MinSpanningForest FiberLengthMean 2693.9037|2708.0471 0.00029 0.16935 3.89511
463 Left MinVertexCover Unweighted 111.3966|111.7831 0.00020 0.17471 3.84373
463 Right MinCutBalDivSum FiberN 0.0720|0.0698 0.00000 0.18380 3.85985
1015 Right MinCutBalDivSum Unweighted 0.0567|0.0548 0.00000 0.20002 4.00031
463 All MinVertexCover FiberN 2414.3842|2392.3313 0.00003 0.20040 3.80760
463 Left AdjLMaxDivD Unweighted 1.8456|1.8312 0.00037 0.21019 3.78341
463 All MaxFracMatching FiberN 2414.38429|2393.3915 0.00004 0.22266 3.78530
1015 All AdjLMaxDivD FiberNDivLength 9.8369|9.6047 0.00022 0.23128 3.70054
234 All AdjLMaxDivD FiberNDivLength 2.9784|2.9251 0.00578 0.23787 3.56812
234 Right LogSpanningForestN FiberN 464.4918|462.8764 0.00579 0.23915 3.34810
1015 Right MinSpanningForest FiberNDivLength 21.3594|21.58465 0.00392 0.33018 4.29233
463 Left MaxMatching Unweighted 111.2975|111.5662 0.00011 0.33520 4.02238
234 All MaxMatching FiberN 2403.8|2387.5180 0.00037 0.33724 3.70960
129 All MaxFracMatching FiberN 2418.9208|2403.0180 0.00167 0.34902 3.49021
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1015 Right MinCutBalDivSum FiberLengthMean 0.0577|0.0559 0.00006 0.35609 3.20477
129 All MaxMatching FiberN 2412.5|2396.9156 0.00155 0.36285 2.90276
463 Left MinVertexCoverBinary Unweighted 138.0165|138.6987 0.00028 0.37344 2.61406
129 All MinVertexCover FiberN 2415.5041|2401.6325 0.00145 0.43115 2.58690
1015 Right MinCutBalDivSum FiberN 0.0470|0.0462 0.00001 0.45084 2.25419
234 All MinVertexCover FiberN 2411.820|2399.3012 0.00010 0.46896 1.87582
234 All MaxFracMatching FiberN 2409.7791|2398.1445 0.00032 0.49808 1.49424
129 Left AdjLMaxDivD Unweighted 1.2641|1.2625 0.00166 0.62457 1.24914
1015 All MinSpanningForest FiberNDivLength 42.7199|42.8768 0.00901 0.66464 0.66464
7.2. Table 2
Table 2: In this table, we give the graph-theoretic parameters computed
for the 83-vertex graphs. The table contains their arithmetic means in
the male and female groups, and the corresponding p-values for group
0 (see the “Statistical analysis” subsection). The graph-parameters and
the syntax of the data are defined in the main text. Significant differences
(p < 0.01) are denoted with an asterisk in the last column.
Property Female Male p-value
All AdjLMaxDivD FAMean 1.36875 1.38259 0.01187
All AdjLMaxDivD FiberLengthMean 1.44867 1.44343 0.54869
All AdjLMaxDivD FiberN 2.05880 2.11497 0.01035
All AdjLMaxDivD FiberNDivLength 1.86494 1.86145 0.80141
All AdjLMaxDivD Unweighted 1.26969 1.26372 0.07134
All HoffmanBound FAMean 4.33196 4.19675 0.00000 ∗
All HoffmanBound FiberLengthMean 3.22244 3.18444 0.15967
All HoffmanBound FiberN 2.62571 2.59760 0.14184
All HoffmanBound FiberNDivLength 2.50583 2.46965 0.06702
All HoffmanBound Unweighted 4.54119 4.39769 0.00000 ∗
All LeftRatio FAMean 0.96407 0.96324 0.87951
All LeftRatio FiberLengthMean 1.01790 1.02383 0.40343
All LeftRatio FiberN 0.98798 0.99695 0.09018
All LeftRatio FiberNDivLength 0.98714 0.99320 0.21746
All LeftRatio Unweighted 0.99363 0.99763 0.29970
All LogSpanningForestN FAMean 108.57625 99.82325 0.00000 ∗
All LogSpanningForestN FiberLengthMean 454.30207 452.11354 0.15516
All LogSpanningForestN FiberN 395.98463 391.08233 0.00000 ∗
All LogSpanningForestN FiberNDivLength 147.77314 142.42711 0.00000 ∗
All LogSpanningForestN Unweighted 190.48531 187.73945 0.00004 ∗
All MaxFracMatching FAMean 18.46840 17.58077 0.00000 ∗
All MaxFracMatching FiberLengthMean 2009.76723 1975.53559 0.34678
All MaxFracMatching FiberN 2426.47391 2344.52660 0.00018 ∗
All MaxFracMatching FiberNDivLength 111.31000 107.40786 0.00221 ∗
All MaxFracMatching Unweighted 40.80000 40.94681 0.01166
All MaxMatching FAMean 18.44825 17.52991 0.00000 ∗
All MaxMatching FiberLengthMean 2008.89813 1979.58130 0.41489
All MaxMatching FiberN 2418.51304 2346.44681 0.00065 ∗
All MaxMatching FiberNDivLength 110.89315 107.45589 0.00650 ∗
All MaxMatching Unweighted 40.53043 40.67021 0.04499
All MinCutBalDivSum FAMean 0.04102 0.03885 0.12673
All MinCutBalDivSum FiberLengthMean 0.03239 0.03182 0.74907
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All MinCutBalDivSum FiberN 0.02940 0.02436 0.00004 ∗
All MinCutBalDivSum FiberNDivLength 0.03340 0.02661 0.00000 ∗
All MinCutBalDivSum Unweighted 0.04008 0.03789 0.11561
All MinSpanningForest FAMean 19.67830 18.19979 0.00000 ∗
All MinSpanningForest FiberLengthMean 1093.76872 1112.08242 0.00017 ∗
All MinSpanningForest FiberN 101.08696 103.47872 0.03254
All MinSpanningForest FiberNDivLength 3.64724 3.70903 0.45315
All MinVertexCoverBinary Unweighted 59.19130 59.07447 0.52716
All MinVertexCover FAMean 18.46840 17.58077 0.00000 ∗
All MinVertexCover FiberLengthMean 2009.76723 1975.53559 0.34678
All MinVertexCover FiberN 2426.47391 2344.52660 0.00018 ∗
All MinVertexCover FiberNDivLength 111.31000 107.40786 0.00221 ∗
All MinVertexCover Unweighted 40.80000 40.94681 0.01166
All PGEigengap FAMean 0.05398 0.05032 0.03291
All PGEigengap FiberLengthMean 0.04269 0.04155 0.58068
All PGEigengap FiberN 0.03111 0.02622 0.00000 ∗
All PGEigengap FiberNDivLength 0.03400 0.02787 0.00000 ∗
All PGEigengap Unweighted 0.05187 0.04818 0.01977
All Sum FAMean 217.42826 195.09313 0.00000 ∗
All Sum FiberLengthMean 16574.03831 15653.05783 0.00227 ∗
All Sum FiberN 11129.93913 10353.87234 0.00000 ∗
All Sum FiberNDivLength 475.82094 445.36396 0.00000 ∗
All Sum Unweighted 560.69565 537.21277 0.00000 ∗
Left AdjLMaxDivD FAMean 1.33861 1.35695 0.00276 ∗
Left AdjLMaxDivD FiberLengthMean 1.39587 1.38727 0.25905
Left AdjLMaxDivD FiberN 1.93777 2.02636 0.00011 ∗
Left AdjLMaxDivD FiberNDivLength 1.73693 1.77462 0.01256
Left AdjLMaxDivD Unweighted 1.24166 1.23423 0.02696
Left HoffmanBound FAMean 4.53589 4.39998 0.00004 ∗
Left HoffmanBound FiberLengthMean 3.26475 3.21357 0.09120
Left HoffmanBound FiberN 2.71677 2.69771 0.41879
Left HoffmanBound FiberNDivLength 2.65881 2.61979 0.16775
Left HoffmanBound Unweighted 4.69319 4.53245 0.00000 ∗
Left LogSpanningForestN FAMean 52.60202 47.79692 0.00000 ∗
Left LogSpanningForestN FiberLengthMean 228.00986 227.07923 0.30936
Left LogSpanningForestN FiberN 198.46664 196.34346 0.00045 ∗
Left LogSpanningForestN FiberNDivLength 73.79704 71.25881 0.00001 ∗
Left LogSpanningForestN Unweighted 94.79835 93.39721 0.00117 ∗
Left MaxFracMatching FAMean 9.13784 8.64312 0.00000 ∗
Left MaxFracMatching FiberLengthMean 1055.51350 1041.51094 0.50266
Left MaxFracMatching FiberN 1168.49565 1155.44681 0.33894
Left MaxFracMatching FiberNDivLength 54.85027 53.06283 0.01912
Left MaxFracMatching Unweighted 20.70870 20.78723 0.03546
Left MaxMatching FAMean 9.11166 8.60492 0.00000 ∗
Left MaxMatching FiberLengthMean 1052.74695 1046.89693 0.77946
Left MaxMatching FiberN 1165.86087 1157.89362 0.54454
Left MaxMatching FiberNDivLength 54.71769 53.09956 0.02948
Left MaxMatching Unweighted 20.44348 20.59574 0.02850
Left MinCutBalDivSum FAMean 0.24446 0.22566 0.00001 ∗
Left MinCutBalDivSum FiberLengthMean 0.23339 0.21318 0.00003 ∗
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Left MinCutBalDivSum FiberN 0.12873 0.11341 0.00000 ∗
Left MinCutBalDivSum FiberNDivLength 0.13168 0.11676 0.00000 ∗
Left MinCutBalDivSum Unweighted 0.24046 0.22316 0.00000 ∗
Left MinSpanningForest FAMean 9.64023 8.84224 0.00000 ∗
Left MinSpanningForest FiberLengthMean 555.69180 565.67296 0.00146 ∗
Left MinSpanningForest FiberN 52.26087 54.69149 0.02852
Left MinSpanningForest FiberNDivLength 1.85125 1.95886 0.15079
Left MinVertexCoverBinary Unweighted 29.99130 29.89362 0.50013
Left MinVertexCover FAMean 9.13784 8.64312 0.00000 ∗
Left MinVertexCover FiberLengthMean 1055.51350 1041.51094 0.50266
Left MinVertexCover FiberN 1168.49565 1155.44681 0.33894
Left MinVertexCover FiberNDivLength 54.85027 53.06283 0.01912
Left MinVertexCover Unweighted 20.70870 20.78723 0.03546
Left PGEigengap FAMean 0.32901 0.29424 0.00000 ∗
Left PGEigengap FiberLengthMean 0.32651 0.29063 0.00000 ∗
Left PGEigengap FiberN 0.16362 0.14119 0.00000 ∗
Left PGEigengap FiberNDivLength 0.13964 0.12469 0.00000 ∗
Left PGEigengap Unweighted 0.30169 0.26858 0.00000 ∗
Left Sum FAMean 104.90524 93.93956 0.00000 ∗
Left Sum FiberLengthMean 8454.81314 8010.01349 0.00946 ∗
Left Sum FiberN 5496.91304 5155.82979 0.00000 ∗
Left Sum FiberNDivLength 234.67696 221.00148 0.00000 ∗
Left Sum Unweighted 278.78261 267.84043 0.00000 ∗
Right AdjLMaxDivD FAMean 1.34243 1.34454 0.71444
Right AdjLMaxDivD FiberLengthMean 1.41086 1.41093 0.99277
Right AdjLMaxDivD FiberN 2.05169 2.10053 0.03725
Right AdjLMaxDivD FiberNDivLength 1.79625 1.79740 0.93925
Right AdjLMaxDivD Unweighted 1.25612 1.24659 0.00357 ∗
Right HoffmanBound FAMean 4.46780 4.30965 0.00000 ∗
Right HoffmanBound FiberLengthMean 3.34214 3.31686 0.41097
Right HoffmanBound FiberN 2.64848 2.59375 0.01381
Right HoffmanBound FiberNDivLength 2.62271 2.52700 0.00012 ∗
Right HoffmanBound Unweighted 4.61029 4.48940 0.00006 ∗
Right LogSpanningForestN FAMean 50.77679 47.15788 0.00000 ∗
Right LogSpanningForestN FiberLengthMean 217.22296 216.02568 0.17484
Right LogSpanningForestN FiberN 189.95076 187.56201 0.00001 ∗
Right LogSpanningForestN FiberNDivLength 69.45578 67.16406 0.00000 ∗
Right LogSpanningForestN Unweighted 89.59331 88.39743 0.00089 ∗
Right MaxFracMatching FAMean 9.15030 8.78620 0.00004 ∗
Right MaxFracMatching FiberLengthMean 934.52521 912.03714 0.22786
Right MaxFracMatching FiberN 1169.82174 1154.66489 0.25487
Right MaxFracMatching FiberNDivLength 54.37426 53.80631 0.44887
Right MaxFracMatching Unweighted 20.09130 20.17021 0.10789
Right MaxMatching FAMean 9.12190 8.74960 0.00003 ∗
Right MaxMatching FiberLengthMean 935.16155 909.69912 0.16516
Right MaxMatching FiberN 1167.60870 1154.00000 0.29447
Right MaxMatching FiberNDivLength 54.16573 53.82448 0.64463
Right MaxMatching Unweighted 19.83478 19.89362 0.22290
Right MinCutBalDivSum FAMean 0.24426 0.22199 0.00000 ∗
Right MinCutBalDivSum FiberLengthMean 0.23356 0.21038 0.00000 ∗
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Right MinCutBalDivSum FiberN 0.13295 0.11836 0.00000 ∗
Right MinCutBalDivSum FiberNDivLength 0.12923 0.11715 0.00000 ∗
Right MinCutBalDivSum Unweighted 0.23636 0.21557 0.00000 ∗
Right MinSpanningForest FAMean 10.18720 9.53901 0.00019 ∗
Right MinSpanningForest FiberLengthMean 535.98644 542.59066 0.02855
Right MinSpanningForest FiberN 51.97391 52.17021 0.80170
Right MinSpanningForest FiberNDivLength 1.95546 1.95190 0.94388
Right MinVertexCoverBinary Unweighted 28.72174 28.82979 0.38707
Right MinVertexCover FAMean 9.15030 8.78620 0.00004 ∗
Right MinVertexCover FiberLengthMean 934.52521 912.03714 0.22786
Right MinVertexCover FiberN 1169.82174 1154.66489 0.25487
Right MinVertexCover FiberNDivLength 54.37426 53.80631 0.44887
Right MinVertexCover Unweighted 20.09130 20.17021 0.10789
Right PGEigengap FAMean 0.32003 0.28361 0.00000 ∗
Right PGEigengap FiberLengthMean 0.32906 0.28911 0.00000 ∗
Right PGEigengap FiberN 0.17370 0.15054 0.00000 ∗
Right PGEigengap FiberNDivLength 0.14931 0.13170 0.00000 ∗
Right PGEigengap Unweighted 0.29208 0.25911 0.00000 ∗
Right Sum FAMean 102.93685 92.99858 0.00000 ∗
Right Sum FiberLengthMean 7545.43741 7105.85395 0.00300 ∗
Right Sum FiberN 5297.13913 4936.30851 0.00000 ∗
Right Sum FiberNDivLength 224.73904 212.15506 0.00000 ∗
Right Sum Unweighted 258.13043 247.79787 0.00000 ∗
7.3. Table 3
Table 3: In this table, we give the graph-theoretic parameters computed
for the 129-vertex graphs. The table contains their arithmetic means in
the male and female groups, and the corresponding p-values for group
0 (see the “Statistical analysis” subsection). The graph-parameters and
the syntax of the data are defined in the main text. Significant differences
(p < 0.01) are denoted with an asterisk in the last column.
Property Female Male p-value
All AdjLMaxDivD FAMean 1.41064 1.42178 0.08520
All AdjLMaxDivD FiberLengthMean 1.49498 1.49885 0.68478
All AdjLMaxDivD FiberN 2.18019 2.21788 0.12879
All AdjLMaxDivD FiberNDivLength 2.09142 2.04274 0.02144
All AdjLMaxDivD Unweighted 1.30068 1.28949 0.00391 ∗
All HoffmanBound FAMean 4.37021 4.30605 0.00372 ∗
All HoffmanBound FiberLengthMean 3.23335 3.22805 0.84136
All HoffmanBound FiberN 2.50847 2.50227 0.73403
All HoffmanBound FiberNDivLength 2.38060 2.42236 0.04465
All HoffmanBound Unweighted 4.59120 4.49569 0.00004 ∗
All LeftRatio FAMean 0.99194 0.99322 0.80077
All LeftRatio FiberLengthMean 1.03504 1.03831 0.59672
All LeftRatio FiberN 0.98611 0.99449 0.08462
All LeftRatio FiberNDivLength 0.98580 0.99159 0.20592
All LeftRatio Unweighted 1.01296 1.01593 0.37175
All LogSpanningForestN FAMean 190.78404 178.44384 0.00000 ∗
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All LogSpanningForestN FiberLengthMean 734.96618 731.41772 0.13256
All LogSpanningForestN FiberN 597.06042 591.32147 0.00000 ∗
All LogSpanningForestN FiberNDivLength 210.12907 204.62471 0.00000 ∗
All LogSpanningForestN Unweighted 319.83789 316.08121 0.00022 ∗
All MaxFracMatching FAMean 49.65353 50.66528 0.66683
All MaxFracMatching FiberLengthMean 3200.56758 3155.33612 0.40310
All MaxFracMatching FiberN 2439.32018 2379.91489 0.00167 ∗
All MaxFracMatching FiberNDivLength 129.54868 128.84984 0.66147
All MaxFracMatching Unweighted 63.77193 63.92021 0.01429
All MaxMatching FAMean 49.46172 50.45366 0.67164
All MaxMatching FiberLengthMean 3195.95938 3150.79561 0.40248
All MaxMatching FiberN 2433.70175 2373.79787 0.00155 ∗
All MaxMatching FiberNDivLength 129.14480 128.43086 0.65416
All MaxMatching Unweighted 63.51754 63.63830 0.09249
All MinCutBalDivSum FAMean 0.04566 0.04964 0.19728
All MinCutBalDivSum FiberLengthMean 0.01816 0.01776 0.69091
All MinCutBalDivSum FiberN 0.02662 0.02160 0.00001 ∗
All MinCutBalDivSum FiberNDivLength 0.04857 0.04496 0.15218
All MinCutBalDivSum Unweighted 0.02263 0.02118 0.06676
All MinSpanningForest FAMean 29.88114 27.89533 0.00000 ∗
All MinSpanningForest FiberLengthMean 1638.10279 1661.92149 0.00007 ∗
All MinSpanningForest FiberN 140.42105 141.07447 0.38283
All MinSpanningForest FiberNDivLength 4.49632 4.44670 0.56203
All MinVertexCoverBinary Unweighted 95.98246 95.95745 0.90908
All MinVertexCover FAMean 29.21538 27.95197 0.00000 ∗
All MinVertexCover FiberLengthMean 3199.42585 3154.86947 0.40926
All MinVertexCover FiberN 2440.16228 2379.91489 0.00145 ∗
All MinVertexCover FiberNDivLength 121.15928 119.62335 0.21405
All MinVertexCover Unweighted 63.76754 63.92021 0.01118
All PGEigengap FAMean 0.03177 0.02898 0.00611 ∗
All PGEigengap FiberLengthMean 0.02543 0.02424 0.33973
All PGEigengap FiberN 0.02737 0.02259 0.00000 ∗
All PGEigengap FiberNDivLength 0.02816 0.02267 0.00000 ∗
All PGEigengap Unweighted 0.03039 0.02780 0.00644 ∗
All Sum FAMean 388.40124 352.11586 0.00000 ∗
All Sum FiberLengthMean 29828.05826 28284.32274 0.00412 ∗
All Sum FiberN 12257.67544 11610.31915 0.00000 ∗
All Sum FiberNDivLength 549.08397 524.10766 0.00000 ∗
All Sum Unweighted 1006.11404 966.30851 0.00000 ∗
Left AdjLMaxDivD FAMean 1.38198 1.40166 0.00366 ∗
Left AdjLMaxDivD FiberLengthMean 1.42577 1.42392 0.81274
Left AdjLMaxDivD FiberN 1.87505 1.96425 0.00064 ∗
Left AdjLMaxDivD FiberNDivLength 1.78286 1.82451 0.03311
Left AdjLMaxDivD Unweighted 1.26570 1.25571 0.00166 ∗
Left HoffmanBound FAMean 4.54921 4.48547 0.03131
Left HoffmanBound FiberLengthMean 3.27052 3.26083 0.73075
Left HoffmanBound FiberN 2.75397 2.75802 0.85517
Left HoffmanBound FiberNDivLength 2.66995 2.66242 0.73338
Left HoffmanBound Unweighted 4.73359 4.63754 0.00040 ∗
Left LogSpanningForestN FAMean 94.49928 87.83720 0.00000 ∗
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Left LogSpanningForestN FiberLengthMean 369.71301 368.14978 0.22674
Left LogSpanningForestN FiberN 299.76741 297.25592 0.00100 ∗
Left LogSpanningForestN FiberNDivLength 105.37888 102.73539 0.00023 ∗
Left LogSpanningForestN Unweighted 160.53197 158.68211 0.00181 ∗
Left MaxFracMatching FAMean 24.76152 25.29477 0.66522
Left MaxFracMatching FiberLengthMean 1663.09920 1643.90725 0.52787
Left MaxFracMatching FiberN 1167.39912 1152.96809 0.23422
Left MaxFracMatching FiberNDivLength 63.38229 62.99647 0.67411
Left MaxFracMatching Unweighted 32.19298 32.26064 0.07928
Left MaxMatching FAMean 24.57217 25.09906 0.66544
Left MaxMatching FiberLengthMean 1660.02044 1641.59413 0.54314
Left MaxMatching FiberN 1164.21053 1150.29787 0.25202
Left MaxMatching FiberNDivLength 63.13867 62.73563 0.65871
Left MaxMatching Unweighted 31.97368 31.96809 0.81135
Left MinCutBalDivSum FAMean 0.39150 0.41499 0.30927
Left MinCutBalDivSum FiberLengthMean 0.19430 0.17341 0.00001 ∗
Left MinCutBalDivSum FiberN 0.12108 0.10120 0.00000 ∗
Left MinCutBalDivSum FiberNDivLength 0.29168 0.29222 0.97721
Left MinCutBalDivSum Unweighted 0.19064 0.17241 0.00000 ∗
Left MinSpanningForest FAMean 14.54348 13.51233 0.00000 ∗
Left MinSpanningForest FiberLengthMean 824.76247 838.66139 0.00016 ∗
Left MinSpanningForest FiberN 71.20175 72.77660 0.11052
Left MinSpanningForest FiberNDivLength 2.27718 2.29001 0.85866
Left MinVertexCoverBinary Unweighted 48.64035 48.59574 0.77023
Left MinVertexCover FAMean 14.51869 13.77702 0.00000 ∗
Left MinVertexCover FiberLengthMean 1663.75423 1643.77929 0.51100
Left MinVertexCover FiberN 1167.29825 1152.96809 0.23644
Left MinVertexCover FiberNDivLength 59.17693 58.52190 0.38417
Left MinVertexCover Unweighted 32.18860 32.26064 0.06131
Left PGEigengap FAMean 0.22060 0.19382 0.00000 ∗
Left PGEigengap FiberLengthMean 0.22653 0.19611 0.00001 ∗
Left PGEigengap FiberN 0.11793 0.09781 0.00000 ∗
Left PGEigengap FiberNDivLength 0.09286 0.07972 0.00000 ∗
Left PGEigengap Unweighted 0.19796 0.17162 0.00000 ∗
Left Sum FAMean 192.60222 174.73153 0.00000 ∗
Left Sum FiberLengthMean 15444.91099 14683.45752 0.01028
Left Sum FiberN 6041.00877 5772.81915 0.00000 ∗
Left Sum FiberNDivLength 270.61012 259.95554 0.00014 ∗
Left Sum Unweighted 509.72807 490.96809 0.00000 ∗
Right AdjLMaxDivD FAMean 1.37358 1.37371 0.98425
Right AdjLMaxDivD FiberLengthMean 1.43491 1.44388 0.32229
Right AdjLMaxDivD FiberN 2.13247 2.19242 0.04382
Right AdjLMaxDivD FiberNDivLength 1.86174 1.85384 0.68280
Right AdjLMaxDivD Unweighted 1.26948 1.25386 0.00003 ∗
Right HoffmanBound FAMean 4.42153 4.33327 0.00169 ∗
Right HoffmanBound FiberLengthMean 3.32244 3.31805 0.87546
Right HoffmanBound FiberN 2.65165 2.56198 0.00010 ∗
Right HoffmanBound FiberNDivLength 2.66235 2.60715 0.00255 ∗
Right HoffmanBound Unweighted 4.61996 4.50591 0.00001 ∗
Right LogSpanningForestN FAMean 91.35003 85.96894 0.00000 ∗
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Right LogSpanningForestN FiberLengthMean 356.43808 354.61854 0.17398
Right LogSpanningForestN FiberN 289.75572 286.91867 0.00013 ∗
Right LogSpanningForestN FiberNDivLength 100.25279 97.89746 0.00009 ∗
Right LogSpanningForestN Unweighted 153.49975 151.79142 0.00329 ∗
Right MaxFracMatching FAMean 24.77565 25.22270 0.69622
Right MaxFracMatching FiberLengthMean 1520.51801 1494.98889 0.35418
Right MaxFracMatching FiberN 1186.44298 1192.61170 0.62145
Right MaxFracMatching FiberNDivLength 64.15821 65.33536 0.19327
Right MaxFracMatching Unweighted 31.58333 31.66489 0.10839
Right MaxMatching FAMean 24.59989 25.05318 0.68852
Right MaxMatching FiberLengthMean 1517.57112 1492.71983 0.36588
Right MaxMatching FiberN 1184.06140 1188.95745 0.69571
Right MaxMatching FiberNDivLength 63.89435 64.98231 0.22657
Right MaxMatching Unweighted 31.33333 31.44681 0.11506
Right MinCutBalDivSum FAMean 0.37589 0.38949 0.51341
Right MinCutBalDivSum FiberLengthMean 0.19107 0.16602 0.00000 ∗
Right MinCutBalDivSum FiberN 0.11322 0.09749 0.00000 ∗
Right MinCutBalDivSum FiberNDivLength 0.27941 0.27422 0.76733
Right MinCutBalDivSum Unweighted 0.18819 0.16752 0.00000 ∗
Right MinSpanningForest FAMean 15.44134 14.52785 0.00009 ∗
Right MinSpanningForest FiberLengthMean 809.70438 818.75455 0.01354
Right MinSpanningForest FiberN 70.29825 69.92553 0.47065
Right MinSpanningForest FiberNDivLength 2.33507 2.28667 0.32437
Right MinVertexCoverBinary Unweighted 46.94737 47.04255 0.54948
Right MinVertexCover FAMean 14.53416 14.02524 0.00009 ∗
Right MinVertexCover FiberLengthMean 1518.88778 1494.74150 0.38002
Right MinVertexCover FiberN 1186.40351 1192.61170 0.62123
Right MinVertexCover FiberNDivLength 59.96806 60.58959 0.42947
Right MinVertexCover Unweighted 31.58333 31.66489 0.10839
Right PGEigengap FAMean 0.22308 0.19156 0.00000 ∗
Right PGEigengap FiberLengthMean 0.22862 0.19449 0.00000 ∗
Right PGEigengap FiberN 0.12475 0.10411 0.00000 ∗
Right PGEigengap FiberNDivLength 0.10095 0.08711 0.00000 ∗
Right PGEigengap Unweighted 0.20057 0.17212 0.00000 ∗
Right Sum FAMean 186.05021 169.14759 0.00000 ∗
Right Sum FiberLengthMean 13793.60649 13074.49495 0.00837 ∗
Right Sum FiberN 5876.42105 5578.19149 0.00000 ∗
Right Sum FiberNDivLength 262.24767 252.08253 0.00002 ∗
Right Sum Unweighted 472.35965 454.00000 0.00000 ∗
7.4. Table 4
Table 4: In this table, we give the graph-theoretic parameters computed
for the 234-vertex graphs. The table contains their arithmetic means in
the male and female groups, and the corresponding p-values for group
0 (see the “Statistical analysis” subsection). The graph-parameters and
the syntax of the data are defined in the main text. Significant differences
(p < 0.01) are denoted with an asterisk in the last column.
Property Female Male p-value
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All AdjLMaxDivD FAMean 1.60508 1.61546 0.23293
All AdjLMaxDivD FiberLengthMean 1.72307 1.73537 0.35606
All AdjLMaxDivD FiberN 3.03189 3.02754 0.90851
All AdjLMaxDivD FiberNDivLength 3.02286 2.90195 0.00578 ∗
All AdjLMaxDivD Unweighted 1.44658 1.43449 0.03742
All HoffmanBound FAMean 4.06651 4.07749 0.59508
All HoffmanBound FiberLengthMean 3.10629 3.14528 0.12360
All HoffmanBound FiberN 2.34706 2.37219 0.13150
All HoffmanBound FiberNDivLength 2.27630 2.30274 0.10670
All HoffmanBound Unweighted 4.23289 4.21785 0.45061
All LeftRatio FAMean 0.98930 0.98854 0.87192
All LeftRatio FiberLengthMean 1.02634 1.02701 0.91245
All LeftRatio FiberN 0.99363 1.00228 0.06766
All LeftRatio FiberNDivLength 0.99635 1.00247 0.17117
All LeftRatio Unweighted 1.01073 1.01336 0.46683
All LogSpanningForestN FAMean 325.93700 306.72147 0.00000 ∗
All LogSpanningForestN FiberLengthMean 1310.63404 1303.74187 0.10907
All LogSpanningForestN FiberN 953.27020 946.29487 0.00178 ∗
All LogSpanningForestN FiberNDivLength 260.96946 255.95413 0.00295 ∗
All LogSpanningForestN Unweighted 570.62920 565.61983 0.01393
All MaxFracMatching FAMean 80.76738 82.78486 0.65868
All MaxFracMatching FiberLengthMean 5173.35435 5071.70659 0.22429
All MaxFracMatching FiberN 2421.71739 2361.18617 0.00032 ∗
All MaxFracMatching FiberNDivLength 147.57052 148.86977 0.67707
All MaxFracMatching Unweighted 116.02174 116.22872 0.02504
All MaxMatching FAMean 80.63155 82.61073 0.66396
All MaxMatching FiberLengthMean 5167.33947 5083.62843 0.31059
All MaxMatching FiberN 2416.37391 2357.39362 0.00037 ∗
All MaxMatching FiberNDivLength 147.14008 148.37032 0.69510
All MaxMatching Unweighted 115.77391 115.96809 0.05570
All MinCutBalDivSum FAMean 0.01998 0.02065 0.71427
All MinCutBalDivSum FiberLengthMean 0.01107 0.01083 0.69973
All MinCutBalDivSum FiberN 0.02507 0.02029 0.00001 ∗
All MinCutBalDivSum FiberNDivLength 0.03425 0.03078 0.12279
All MinCutBalDivSum Unweighted 0.01315 0.01234 0.09039
All MinSpanningForest FAMean 50.81293 47.94001 0.00000 ∗
All MinSpanningForest FiberLengthMean 2794.74279 2822.10418 0.00013 ∗
All MinSpanningForest FiberN 245.53913 245.08511 0.56512
All MinSpanningForest FiberNDivLength 8.05322 8.04386 0.94140
All MinVertexCoverBinary Unweighted 165.60870 166.48936 0.07032
All MinVertexCover FAMean 51.22634 49.27939 0.00000 ∗
All MinVertexCover FiberLengthMean 5170.96696 5072.65831 0.23874
All MinVertexCover FiberN 2424.14348 2360.04787 0.00010 ∗
All MinVertexCover FiberNDivLength 128.48641 128.07573 0.70058
All MinVertexCover Unweighted 116.02609 116.21277 0.04726
All PGEigengap FAMean 0.01891 0.01708 0.00376 ∗
All PGEigengap FiberLengthMean 0.01548 0.01480 0.37661
All PGEigengap FiberN 0.02475 0.02033 0.00000 ∗
All PGEigengap FiberNDivLength 0.02404 0.01916 0.00000 ∗
All PGEigengap Unweighted 0.01757 0.01595 0.00442 ∗
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All Sum FAMean 673.67412 617.76979 0.00000 ∗
All Sum FiberLengthMean 50198.24877 47824.57236 0.00472 ∗
All Sum FiberN 13167.07826 12564.14894 0.00000 ∗
All Sum FiberNDivLength 619.73687 597.48943 0.00000 ∗
All Sum Unweighted 1794.95652 1737.55319 0.00000 ∗
Left AdjLMaxDivD FAMean 1.58747 1.61084 0.01155
Left AdjLMaxDivD FiberLengthMean 1.66269 1.66928 0.55075
Left AdjLMaxDivD FiberN 2.55064 2.63591 0.01316
Left AdjLMaxDivD FiberNDivLength 2.46922 2.49502 0.38718
Left AdjLMaxDivD Unweighted 1.42162 1.41012 0.03060
Left HoffmanBound FAMean 4.13962 4.16628 0.29466
Left HoffmanBound FiberLengthMean 3.14236 3.16818 0.33950
Left HoffmanBound FiberN 2.60284 2.59995 0.88033
Left HoffmanBound FiberNDivLength 2.52273 2.50376 0.34043
Left HoffmanBound Unweighted 4.31547 4.30642 0.70557
Left LogSpanningForestN FAMean 161.03690 150.27264 0.00000 ∗
Left LogSpanningForestN FiberLengthMean 664.06115 660.91658 0.17431
Left LogSpanningForestN FiberN 481.98760 479.06065 0.02835
Left LogSpanningForestN FiberNDivLength 130.81017 128.39044 0.03790
Left LogSpanningForestN Unweighted 287.57562 285.21020 0.04173
Left MaxFracMatching FAMean 40.84437 41.80238 0.68549
Left MaxFracMatching FiberLengthMean 2683.08115 2626.73527 0.22816
Left MaxFracMatching FiberN 1199.56522 1194.31383 0.63858
Left MaxFracMatching FiberNDivLength 75.23642 76.01364 0.63792
Left MaxFracMatching Unweighted 59.02174 59.15426 0.02276
Left MaxMatching FAMean 40.73101 41.60035 0.71104
Left MaxMatching FiberLengthMean 2679.39613 2637.73582 0.36598
Left MaxMatching FiberN 1197.97391 1193.95745 0.72028
Left MaxMatching FiberNDivLength 75.00839 75.81179 0.62408
Left MaxMatching Unweighted 58.79130 58.86170 0.20064
Left MinCutBalDivSum FAMean 0.20453 0.21086 0.71731
Left MinCutBalDivSum FiberLengthMean 0.14246 0.12181 0.00000 ∗
Left MinCutBalDivSum FiberN 0.09868 0.08273 0.00000 ∗
Left MinCutBalDivSum FiberNDivLength 0.18665 0.19754 0.62306
Left MinCutBalDivSum Unweighted 0.13857 0.12295 0.00000 ∗
Left MinSpanningForest FAMean 25.19855 23.64144 0.00000 ∗
Left MinSpanningForest FiberLengthMean 1423.68813 1438.50545 0.00028 ∗
Left MinSpanningForest FiberN 127.06957 127.25532 0.86129
Left MinSpanningForest FiberNDivLength 4.18575 4.20175 0.87349
Left MinVertexCoverBinary Unweighted 83.51304 83.96809 0.11146
Left MinVertexCover FAMean 25.57763 24.42983 0.00000 ∗
Left MinVertexCover FiberLengthMean 2683.63258 2628.92733 0.23810
Left MinVertexCover FiberN 1201.44348 1193.03723 0.44260
Left MinVertexCover FiberNDivLength 65.50938 65.48566 0.97350
Left MinVertexCover Unweighted 59.02174 59.14362 0.03941
Left PGEigengap FAMean 0.13999 0.12101 0.00000 ∗
Left PGEigengap FiberLengthMean 0.14328 0.12313 0.00000 ∗
Left PGEigengap FiberN 0.09276 0.07605 0.00000 ∗
Left PGEigengap FiberNDivLength 0.07073 0.05988 0.00000 ∗
Left PGEigengap Unweighted 0.12467 0.10642 0.00000 ∗
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Left Sum FAMean 333.37366 304.91149 0.00000 ∗
Left Sum FiberLengthMean 25766.38164 24536.70024 0.00808 ∗
Left Sum FiberN 6538.80000 6291.28723 0.00000 ∗
Left Sum FiberNDivLength 308.66574 299.55206 0.00180 ∗
Left Sum Unweighted 907.06957 880.01064 0.00012 ∗
Right AdjLMaxDivD FAMean 1.54054 1.54133 0.93800
Right AdjLMaxDivD FiberLengthMean 1.63079 1.65634 0.05224
Right AdjLMaxDivD FiberN 2.66812 2.74516 0.06771
Right AdjLMaxDivD FiberNDivLength 2.39111 2.38887 0.93985
Right AdjLMaxDivD Unweighted 1.39936 1.38662 0.04221
Right HoffmanBound FAMean 4.13168 4.12126 0.65194
Right HoffmanBound FiberLengthMean 3.17576 3.22074 0.08033
Right HoffmanBound FiberN 2.53296 2.48305 0.00274 ∗
Right HoffmanBound FiberNDivLength 2.54416 2.47185 0.00005 ∗
Right HoffmanBound Unweighted 4.30307 4.28104 0.31741
Right LogSpanningForestN FAMean 160.17261 151.97412 0.00005 ∗
Right LogSpanningForestN FiberLengthMean 637.98932 634.33567 0.12353
Right LogSpanningForestN FiberN 463.72405 459.96553 0.00579 ∗
Right LogSpanningForestN FiberNDivLength 125.57724 123.36773 0.03373
Right LogSpanningForestN Unweighted 277.44846 274.92442 0.03312
Right MaxFracMatching FAMean 39.83302 40.91191 0.62599
Right MaxFracMatching FiberLengthMean 2475.52017 2429.06018 0.27746
Right MaxFracMatching FiberN 1133.25652 1131.97340 0.90188
Right MaxFracMatching FiberNDivLength 70.27104 72.36800 0.18407
Right MaxFracMatching Unweighted 57.00435 57.07979 0.22364
Right MaxMatching FAMean 39.69325 40.75250 0.63017
Right MaxMatching FiberLengthMean 2472.27779 2429.38282 0.31079
Right MaxMatching FiberN 1131.71304 1127.52128 0.68653
Right MaxMatching FiberNDivLength 70.03999 71.94388 0.22804
Right MaxMatching Unweighted 56.72174 56.82979 0.08738
Right MinCutBalDivSum FAMean 0.19791 0.19350 0.77184
Right MinCutBalDivSum FiberLengthMean 0.14165 0.11868 0.00000 ∗
Right MinCutBalDivSum FiberN 0.09754 0.08410 0.00000 ∗
Right MinCutBalDivSum FiberNDivLength 0.18125 0.18593 0.81709
Right MinCutBalDivSum Unweighted 0.13393 0.11525 0.00000 ∗
Right MinSpanningForest FAMean 25.69248 24.41148 0.00008 ∗
Right MinSpanningForest FiberLengthMean 1365.19318 1377.32416 0.00707 ∗
Right MinSpanningForest FiberN 119.54783 119.06383 0.29718
Right MinSpanningForest FiberNDivLength 3.99147 3.98268 0.89969
Right MinVertexCoverBinary Unweighted 81.69565 82.21277 0.07856
Right MinVertexCover FAMean 25.49721 24.70942 0.00019 ∗
Right MinVertexCover FiberLengthMean 2473.11664 2427.90233 0.29233
Right MinVertexCover FiberN 1133.89565 1131.75532 0.83718
Right MinVertexCover FiberNDivLength 60.96391 62.13464 0.09034
Right MinVertexCover Unweighted 57.00870 57.07447 0.29182
Right PGEigengap FAMean 0.13714 0.11390 0.00000 ∗
Right PGEigengap FiberLengthMean 0.14364 0.11894 0.00000 ∗
Right PGEigengap FiberN 0.09419 0.07578 0.00000 ∗
Right PGEigengap FiberNDivLength 0.07216 0.06037 0.00000 ∗
Right PGEigengap Unweighted 0.12001 0.09968 0.00000 ∗
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Right Sum FAMean 330.57089 304.41951 0.00000 ∗
Right Sum FiberLengthMean 23845.34938 22753.02865 0.01223
Right Sum FiberN 6284.90435 6008.05319 0.00000 ∗
Right Sum FiberNDivLength 294.60676 285.84877 0.00046 ∗
Right Sum Unweighted 864.30435 835.94681 0.00005 ∗
7.5. Table 5
Table 5: In this table, we give the graph-theoretic parameters computed
for the 463-vertex graphs. The table contains their arithmetic means in
the male and female groups, and the corresponding p-values for group
0 (see the “Statistical analysis” subsection). The graph-parameters and
the syntax of the data are defined in the main text. Significant differences
(p < 0.01) are denoted with an asterisk in the last column.
Property Female Male p-value
All AdjLMaxDivD FAMean 2.15152 2.13711 0.32214
All AdjLMaxDivD FiberLengthMean 2.34498 2.33964 0.79818
All AdjLMaxDivD FiberN 5.17834 5.08521 0.21601
All AdjLMaxDivD FiberNDivLength 5.09639 4.80319 0.00063 ∗
All AdjLMaxDivD Unweighted 1.88865 1.84785 0.00023 ∗
All HoffmanBound FAMean 3.61964 3.63864 0.29281
All HoffmanBound FiberLengthMean 2.92690 2.95102 0.27306
All HoffmanBound FiberN 2.25823 2.26733 0.51416
All HoffmanBound FiberNDivLength 2.22839 2.24269 0.30350
All HoffmanBound Unweighted 3.73096 3.72649 0.81057
All LeftRatio FAMean 0.97770 0.97919 0.75271
All LeftRatio FiberLengthMean 1.01124 1.01629 0.37793
All LeftRatio FiberN 0.99320 1.00153 0.07359
All LeftRatio FiberNDivLength 0.99524 1.00124 0.17321
All LeftRatio Unweighted 1.00145 1.00583 0.24066
All LogSpanningForestN FAMean 438.34886 412.50442 0.00033 ∗
All LogSpanningForestN FiberLengthMean 2305.78858 2315.37932 0.34655
All LogSpanningForestN FiberN 1447.86881 1446.88135 0.85703
All LogSpanningForestN FiberNDivLength 150.36225 143.99520 0.05704
All LogSpanningForestN Unweighted 934.65818 939.07724 0.38738
All MaxFracMatching FAMean 98.71274 96.32183 0.63384
All MaxFracMatching FiberLengthMean 7956.88960 7886.29757 0.56900
All MaxFracMatching FiberN 2429.66522 2363.79787 0.00004 ∗
All MaxFracMatching FiberNDivLength 140.61036 138.76925 0.69162
All MaxFracMatching Unweighted 221.49565 223.32447 0.00011 ∗
All MaxMatching FAMean 98.57616 96.20753 0.63640
All MaxMatching FiberLengthMean 7947.72364 7904.18602 0.72316
All MaxMatching FiberN 2425.98261 2360.14894 0.00003 ∗
All MaxMatching FiberNDivLength 140.13846 138.40665 0.70987
All MaxMatching Unweighted 221.25217 223.14894 0.00006 ∗
All MinCutBalDivSum FAMean 0.01041 0.00969 0.17424
All MinCutBalDivSum FiberLengthMean 0.00811 0.00763 0.28949
All MinCutBalDivSum FiberN 0.02422 0.01949 0.00000 ∗
All MinCutBalDivSum FiberNDivLength 0.02518 0.02013 0.00009 ∗
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All MinCutBalDivSum Unweighted 0.00910 0.00828 0.01617
All MinSpanningForest FAMean 97.40278 92.60970 0.00000 ∗
All MinSpanningForest FiberLengthMean 5338.18749 5382.67530 0.00627 ∗
All MinSpanningForest FiberN 479.43478 480.13830 0.65286
All MinSpanningForest FiberNDivLength 18.73746 18.70539 0.88733
All MinVertexCoverBinary Unweighted 274.94783 279.74468 0.00020 ∗
All MinVertexCover FAMean 88.27609 86.05404 0.00196 ∗
All MinVertexCover FiberLengthMean 7960.31876 7887.04893 0.55370
All MinVertexCover FiberN 2430.06957 2363.65426 0.00003 ∗
All MinVertexCover FiberNDivLength 130.90128 129.49926 0.14031
All MinVertexCover Unweighted 221.47826 223.32979 0.00010 ∗
All PGEigengap FAMean 0.01118 0.01018 0.20415
All PGEigengap FiberLengthMean 0.00906 0.00891 0.84118
All PGEigengap FiberN 0.01884 0.01559 0.01070
All PGEigengap FiberNDivLength 0.01752 0.01408 0.00291 ∗
All PGEigengap Unweighted 0.01001 0.00924 0.26355
All Sum FAMean 1011.72390 943.89996 0.00000 ∗
All Sum FiberLengthMean 72818.65816 70226.45899 0.03170
All Sum FiberN 13522.65217 12957.94681 0.00000 ∗
All Sum FiberNDivLength 654.01169 634.54064 0.00004 ∗
All Sum Unweighted 2760.65217 2721.54255 0.06866
Left AdjLMaxDivD FAMean 2.13581 2.13924 0.82156
Left AdjLMaxDivD FiberLengthMean 2.27317 2.26801 0.78357
Left AdjLMaxDivD FiberN 4.06052 4.22036 0.00752 ∗
Left AdjLMaxDivD FiberNDivLength 3.88928 3.92498 0.47520
Left AdjLMaxDivD Unweighted 1.85707 1.81941 0.00037 ∗
Left HoffmanBound FAMean 3.72900 3.78125 0.02704
Left HoffmanBound FiberLengthMean 2.96178 2.98489 0.35233
Left HoffmanBound FiberN 2.50420 2.47733 0.11044
Left HoffmanBound FiberNDivLength 2.46140 2.44273 0.25769
Left HoffmanBound Unweighted 3.82171 3.83488 0.55227
Left LogSpanningForestN FAMean 210.12642 196.40915 0.00019 ∗
Left LogSpanningForestN FiberLengthMean 1151.90236 1159.44304 0.14835
Left LogSpanningForestN FiberN 721.86079 722.81452 0.75427
Left LogSpanningForestN FiberNDivLength 72.52656 69.28217 0.13042
Left LogSpanningForestN Unweighted 464.90819 468.28624 0.20386
Left MaxFracMatching FAMean 48.53975 47.21580 0.60516
Left MaxFracMatching FiberLengthMean 4032.23315 4001.12956 0.64087
Left MaxFracMatching FiberN 1172.41304 1173.14894 0.94108
Left MaxFracMatching FiberNDivLength 69.42651 69.81974 0.86649
Left MaxFracMatching Unweighted 111.02174 112.06915 0.00022 ∗
Left MaxMatching FAMean 48.46705 47.17865 0.61382
Left MaxMatching FiberLengthMean 4029.31001 4012.21426 0.79659
Left MaxMatching FiberN 1168.78261 1172.34043 0.72673
Left MaxMatching FiberNDivLength 69.12320 69.63778 0.82594
Left MaxMatching Unweighted 110.73043 111.80851 0.00011 ∗
Left MinCutBalDivSum FAMean 0.09944 0.08854 0.05366
Left MinCutBalDivSum FiberLengthMean 0.09034 0.07803 0.00002 ∗
Left MinCutBalDivSum FiberN 0.06837 0.05971 0.00000 ∗
Left MinCutBalDivSum FiberNDivLength 0.08119 0.07437 0.51027
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Left MinCutBalDivSum Unweighted 0.09033 0.07828 0.00000 ∗
Left MinSpanningForest FAMean 47.42016 44.98209 0.00000 ∗
Left MinSpanningForest FiberLengthMean 2684.63877 2718.61109 0.00029 ∗
Left MinSpanningForest FiberN 242.71304 244.21277 0.26029
Left MinSpanningForest FiberNDivLength 9.52708 9.56275 0.79983
Left MinVertexCoverBinary Unweighted 136.82609 139.48936 0.00028 ∗
Left MinVertexCover FAMean 43.23640 41.95796 0.00078 ∗
Left MinVertexCover FiberLengthMean 4034.19939 4001.84626 0.62665
Left MinVertexCover FiberN 1172.68261 1172.98936 0.97547
Left MinVertexCover FiberNDivLength 64.50611 65.12631 0.31298
Left MinVertexCover Unweighted 111.02174 112.07447 0.00020 ∗
Left PGEigengap FAMean 0.08150 0.06923 0.00319 ∗
Left PGEigengap FiberLengthMean 0.08494 0.07246 0.00663 ∗
Left PGEigengap FiberN 0.06397 0.05295 0.00077 ∗
Left PGEigengap FiberNDivLength 0.04746 0.04080 0.00312 ∗
Left PGEigengap Unweighted 0.07018 0.05920 0.00189 ∗
Left Sum FAMean 494.72731 461.64225 0.00000 ∗
Left Sum FiberLengthMean 36823.20925 35652.14913 0.06912
Left Sum FiberN 6711.51304 6483.65957 0.00001 ∗
Left Sum FiberNDivLength 325.29947 317.66272 0.01038
Left Sum Unweighted 1381.98261 1368.69149 0.24506
Right AdjLMaxDivD FAMean 2.04487 2.02697 0.29333
Right AdjLMaxDivD FiberLengthMean 2.19527 2.21743 0.25616
Right AdjLMaxDivD FiberN 4.29277 4.40447 0.13066
Right AdjLMaxDivD FiberNDivLength 3.85170 3.79705 0.35469
Right AdjLMaxDivD Unweighted 1.80761 1.77132 0.00152 ∗
Right HoffmanBound FAMean 3.62789 3.62380 0.83491
Right HoffmanBound FiberLengthMean 2.96970 2.96886 0.96837
Right HoffmanBound FiberN 2.39859 2.35006 0.00045 ∗
Right HoffmanBound FiberNDivLength 2.45102 2.39300 0.00005 ∗
Right HoffmanBound Unweighted 3.71467 3.70197 0.52197
Right LogSpanningForestN FAMean 222.72004 210.78247 0.00395 ∗
Right LogSpanningForestN FiberLengthMean 1144.69241 1146.71072 0.72684
Right LogSpanningForestN FiberN 717.84406 716.02759 0.58524
Right LogSpanningForestN FiberNDivLength 72.40229 70.05104 0.26626
Right LogSpanningForestN Unweighted 463.53301 464.48221 0.75133
Right MaxFracMatching FAMean 50.04924 48.95794 0.65866
Right MaxFracMatching FiberLengthMean 3910.77231 3870.86335 0.54062
Right MaxFracMatching FiberN 1150.92174 1146.97872 0.70870
Right MaxFracMatching FiberNDivLength 67.80675 68.08738 0.90588
Right MaxFracMatching Unweighted 110.47826 111.23936 0.00309 ∗
Right MaxMatching FAMean 49.96835 48.87203 0.65625
Right MaxMatching FiberLengthMean 3903.73000 3876.11184 0.66742
Right MaxMatching FiberN 1150.87826 1144.00000 0.50989
Right MaxMatching FiberNDivLength 67.68323 67.87734 0.93476
Right MaxMatching Unweighted 110.25217 111.04255 0.00204 ∗
Right MinCutBalDivSum FAMean 0.10508 0.09217 0.01168
Right MinCutBalDivSum FiberLengthMean 0.09559 0.08090 0.00000 ∗
Right MinCutBalDivSum FiberN 0.07388 0.06514 0.00000 ∗
Right MinCutBalDivSum FiberNDivLength 0.08568 0.07909 0.50488
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Right MinCutBalDivSum Unweighted 0.09328 0.07967 0.00000 ∗
Right MinSpanningForest FAMean 50.08262 47.75359 0.00005 ∗
Right MinSpanningForest FiberLengthMean 2647.49286 2658.31431 0.26500
Right MinSpanningForest FiberN 238.13043 237.70213 0.67440
Right MinSpanningForest FiberNDivLength 9.35118 9.32215 0.83349
Right MinVertexCoverBinary Unweighted 137.79130 139.92553 0.00346 ∗
Right MinVertexCover FAMean 44.88732 43.91222 0.01455
Right MinVertexCover FiberLengthMean 3912.35409 3870.75981 0.52310
Right MinVertexCover FiberN 1151.06087 1147.00532 0.69964
Right MinVertexCover FiberNDivLength 62.98171 63.52966 0.41129
Right MinVertexCover Unweighted 110.46087 111.23936 0.00259 ∗
Right PGEigengap FAMean 0.08160 0.06725 0.00007 ∗
Right PGEigengap FiberLengthMean 0.08365 0.06956 0.00052 ∗
Right PGEigengap FiberN 0.06575 0.05389 0.00009 ∗
Right PGEigengap FiberNDivLength 0.05081 0.04228 0.00011 ∗
Right PGEigengap Unweighted 0.06961 0.05717 0.00008 ∗
Right Sum FAMean 506.02858 472.91635 0.00000 ∗
Right Sum FiberLengthMean 35355.01763 34004.03695 0.03615
Right Sum FiberN 6466.53913 6209.79787 0.00000 ∗
Right Sum FiberNDivLength 312.21774 304.73958 0.00331 ∗
Right Sum Unweighted 1352.97391 1329.13830 0.05687
7.6. Table 6
Table 6: In this table, we give the graph-theoretic parameters computed
for the 1015-vertex graphs. The table contains their arithmetic means
in the male and female groups, and the corresponding p-values for group
0 (see the “Statistical analysis” subsection). The graph-parameters and
the syntax of the data are defined in the main text. Significant differences
(p < 0.01) are denoted with an asterisk in the last column.
Property Female Male p-value
All AdjLMaxDivD FAMean 3.26391 3.21057 0.03613
All AdjLMaxDivD FiberLengthMean 3.60508 3.61334 0.81478
All AdjLMaxDivD FiberN 10.24529 9.92755 0.07190
All AdjLMaxDivD FiberNDivLength 10.08175 9.36632 0.00022 ∗
All AdjLMaxDivD Unweighted 2.81864 2.74618 0.00035 ∗
All HoffmanBound FAMean 3.12681 3.13308 0.67861
All HoffmanBound FiberLengthMean 2.69885 2.72366 0.16335
All HoffmanBound FiberN 2.18923 2.19336 0.71714
All HoffmanBound FiberNDivLength 2.18250 2.19168 0.42770
All HoffmanBound Unweighted 3.15010 3.16902 0.19317
All LeftRatio FAMean 0.98504 0.98697 0.65952
All LeftRatio FiberLengthMean 1.01722 1.02269 0.31705
All LeftRatio FiberN 0.99283 1.00175 0.05057
All LeftRatio FiberNDivLength 0.99580 1.00216 0.13961
All LeftRatio Unweighted 1.00822 1.01172 0.34731
All LogSpanningForestN FAMean 452.66618 401.59076 0.00002 ∗
All LogSpanningForestN FiberLengthMean 3998.62984 4045.89366 0.05608
All LogSpanningForestN FiberN 2105.94128 2112.41461 0.55725
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All LogSpanningForestN FiberNDivLength -350.40752 -376.52817 0.00003 ∗
All LogSpanningForestN Unweighted 1433.48889 1450.08490 0.11718
All MaxFracMatching FAMean 375.55439 381.61057 0.65457
All MaxFracMatching FiberLengthMean 12308.92247 12225.06692 0.65914
All MaxFracMatching FiberN 2506.50877 2427.63298 0.00000 ∗
All MaxFracMatching FiberNDivLength 389.77109 392.09308 0.87595
All MaxFracMatching Unweighted 415.21491 422.88298 0.00017 ∗
All MaxMatching FAMean 375.08500 373.49236 0.91172
All MaxMatching FiberLengthMean 12306.61007 12267.82644 0.83636
All MaxMatching FiberN 2505.11404 2426.30851 0.00000 ∗
All MaxMatching FiberNDivLength 382.10096 389.68108 0.63129
All MaxMatching Unweighted 415.16964 413.96739 0.84640
All MinCutBalDivSum FAMean 0.01274 0.01336 0.59086
All MinCutBalDivSum FiberLengthMean 0.00602 0.00563 0.24543
All MinCutBalDivSum FiberN 0.02374 0.01909 0.00000 ∗
All MinCutBalDivSum FiberNDivLength 0.03720 0.03516 0.51965
All MinCutBalDivSum Unweighted 0.00668 0.00596 0.00518 ∗
All MinSpanningForest FAMean 201.14246 194.00690 0.00010 ∗
All MinSpanningForest FiberLengthMean 10810.54420 10938.08381 0.02244
All MinSpanningForest FiberN 945.42105 957.31915 0.00215 ∗
All MinSpanningForest FiberNDivLength 42.55934 43.50234 0.00901 ∗
All MinVertexCoverBinary Unweighted 452.99123 464.13830 0.00021 ∗
All MinVertexCover FAMean 151.11374 148.75595 0.06900
All MinVertexCover FiberLengthMean 12315.25393 12234.71947 0.67124
All MinVertexCover FiberN 2508.62281 2429.99468 0.00000 ∗
All MinVertexCover FiberNDivLength 138.09749 136.42385 0.08085
All MinVertexCover Unweighted 414.86161 422.88043 0.00009 ∗
All PGEigengap FAMean 0.00055 0.00060 0.84367
All PGEigengap FiberLengthMean 0.00046 0.00056 0.68494
All PGEigengap FiberN 0.00118 0.00120 0.97715
All PGEigengap FiberNDivLength 0.00106 0.00105 0.98422
All PGEigengap Unweighted 0.00049 0.00057 0.75560
All Sum FAMean 1435.45723 1356.82420 0.00001 ∗
All Sum FiberLengthMean 100058.53295 97231.32300 0.07727
All Sum FiberN 13702.51754 13165.47872 0.00000 ∗
All Sum FiberNDivLength 675.08211 658.32175 0.00051 ∗
All Sum Unweighted 3950.33333 3942.51064 0.81017
Left AdjLMaxDivD FAMean 3.18888 3.15430 0.18683
Left AdjLMaxDivD FiberLengthMean 3.45389 3.44831 0.86339
Left AdjLMaxDivD FiberN 7.44018 7.75972 0.00670 ∗
Left AdjLMaxDivD FiberNDivLength 7.25256 7.28578 0.75531
Left AdjLMaxDivD Unweighted 2.73200 2.66542 0.00095 ∗
Left HoffmanBound FAMean 3.18792 3.21815 0.10077
Left HoffmanBound FiberLengthMean 2.72983 2.74135 0.56234
Left HoffmanBound FiberN 2.39551 2.36640 0.05764
Left HoffmanBound FiberNDivLength 2.37202 2.36850 0.80888
Left HoffmanBound Unweighted 3.19577 3.21727 0.20726
Left LogSpanningForestN FAMean 215.74379 190.37937 0.00005 ∗
Left LogSpanningForestN FiberLengthMean 2004.39019 2032.53459 0.03146
Left LogSpanningForestN FiberN 1056.51036 1061.10443 0.46768
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Left LogSpanningForestN FiberNDivLength -172.96633 -186.83057 0.00045 ∗
Left LogSpanningForestN Unweighted 718.69635 728.97009 0.07009
Left MaxFracMatching FAMean 187.79143 190.67012 0.67347
Left MaxFracMatching FiberLengthMean 6248.24855 6224.53571 0.81537
Left MaxFracMatching FiberN 1211.57456 1215.34043 0.71012
Left MaxFracMatching FiberNDivLength 193.58633 196.07530 0.73586
Left MaxFracMatching Unweighted 207.90789 211.61170 0.00118 ∗
Left MaxMatching FAMean 187.56459 190.57398 0.65856
Left MaxMatching FiberLengthMean 6246.36085 6246.80376 0.99648
Left MaxMatching FiberN 1209.53509 1215.35106 0.56905
Left MaxMatching FiberNDivLength 193.23385 195.74463 0.73407
Left MaxMatching Unweighted 207.66667 211.58511 0.00055 ∗
Left MinCutBalDivSum FAMean 0.10408 0.10872 0.59997
Left MinCutBalDivSum FiberLengthMean 0.05439 0.04836 0.00197 ∗
Left MinCutBalDivSum FiberN 0.04626 0.04202 0.00107 ∗
Left MinCutBalDivSum FiberNDivLength 0.21596 0.21436 0.94069
Left MinCutBalDivSum Unweighted 0.05508 0.04783 0.00000 ∗
Left MinSpanningForest FAMean 97.84281 94.20558 0.00024 ∗
Left MinSpanningForest FiberLengthMean 5420.46856 5493.47367 0.01596
Left MinSpanningForest FiberN 477.09649 483.20213 0.02006
Left MinSpanningForest FiberNDivLength 21.48953 21.86841 0.08025
Left MinVertexCoverBinary Unweighted 226.83333 232.63830 0.00034 ∗
Left MinVertexCover FAMean 74.33023 73.06766 0.06543
Left MinVertexCover FiberLengthMean 6247.30024 6226.93453 0.84176
Left MinVertexCover FiberN 1211.01316 1215.39894 0.65766
Left MinVertexCover FiberNDivLength 68.29763 69.18052 0.16165
Left MinVertexCover Unweighted 207.92982 211.65426 0.00104 ∗
Left PGEigengap FAMean 0.01291 0.01737 0.18451
Left PGEigengap FiberLengthMean 0.01368 0.01822 0.20492
Left PGEigengap FiberN 0.01193 0.01555 0.23713
Left PGEigengap FiberNDivLength 0.00882 0.01175 0.19242
Left PGEigengap Unweighted 0.01113 0.01460 0.22351
Left Sum FAMean 706.86641 668.88465 0.00003 ∗
Left Sum FiberLengthMean 50905.16818 49686.48356 0.15828
Left Sum FiberN 6797.47368 6589.18085 0.00006 ∗
Left Sum FiberNDivLength 335.85385 329.89072 0.04884
Left Sum Unweighted 1989.76316 1994.22340 0.80307
Right AdjLMaxDivD FAMean 3.13638 3.09093 0.11113
Right AdjLMaxDivD FiberLengthMean 3.44271 3.49144 0.14483
Right AdjLMaxDivD FiberN 7.87548 8.10827 0.10424
Right AdjLMaxDivD FiberNDivLength 7.21299 7.11027 0.38977
Right AdjLMaxDivD Unweighted 2.73516 2.66649 0.00147 ∗
Right HoffmanBound FAMean 3.12011 3.12021 0.99541
Right HoffmanBound FiberLengthMean 2.72047 2.71627 0.80239
Right HoffmanBound FiberN 2.32392 2.27174 0.00008 ∗
Right HoffmanBound FiberNDivLength 2.36632 2.30960 0.00001 ∗
Right HoffmanBound Unweighted 3.13240 3.14164 0.55805
Right LogSpanningForestN FAMean 230.00215 205.04675 0.00017 ∗
Right LogSpanningForestN FiberLengthMean 1983.76491 2002.58051 0.15642
Right LogSpanningForestN FiberN 1040.41771 1041.86173 0.81878
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Right LogSpanningForestN FiberNDivLength -183.37842 -194.97616 0.00128 ∗
Right LogSpanningForestN Unweighted 707.75289 713.51596 0.32314
Right MaxFracMatching FAMean 187.58059 190.72286 0.64031
Right MaxFracMatching FiberLengthMean 6042.45994 5986.31966 0.56896
Right MaxFracMatching FiberN 1183.68860 1167.45213 0.07792
Right MaxFracMatching FiberNDivLength 192.17256 194.82239 0.72256
Right MaxFracMatching Unweighted 207.22368 211.03191 0.00048 ∗
Right MaxMatching FAMean 187.38097 190.51859 0.63955
Right MaxMatching FiberLengthMean 6043.98429 6006.54168 0.70074
Right MaxMatching FiberN 1184.21930 1166.60638 0.05839
Right MaxMatching FiberNDivLength 191.91345 194.56752 0.72161
Right MaxMatching Unweighted 207.02632 211.02128 0.00023 ∗
Right MinCutBalDivSum FAMean 0.10814 0.11038 0.80060
Right MinCutBalDivSum FiberLengthMean 0.05818 0.05098 0.00006 ∗
Right MinCutBalDivSum FiberN 0.04803 0.04336 0.00001 ∗
Right MinCutBalDivSum FiberNDivLength 0.23186 0.22678 0.82294
Right MinCutBalDivSum Unweighted 0.05872 0.05119 0.00000 ∗
Right MinSpanningForest FAMean 103.42417 99.90568 0.00063 ∗
Right MinSpanningForest FiberLengthMean 5384.31437 5439.30295 0.07352
Right MinSpanningForest FiberN 471.37719 478.13830 0.00337 ∗
Right MinSpanningForest FiberNDivLength 21.28508 21.93744 0.00392 ∗
Right MinVertexCoverBinary Unweighted 225.98246 231.21277 0.00179 ∗
Right MinVertexCover FAMean 76.57533 75.67481 0.20158
Right MinVertexCover FiberLengthMean 6050.51258 5994.51322 0.56911
Right MinVertexCover FiberN 1185.97807 1169.50000 0.07615
Right MinVertexCover FiberNDivLength 66.21118 66.27928 0.90881
Right MinVertexCover Unweighted 207.20614 211.31915 0.00018 ∗
Right PGEigengap FAMean 0.01491 0.00973 0.11019
Right PGEigengap FiberLengthMean 0.01571 0.00988 0.08719
Right PGEigengap FiberN 0.01257 0.00820 0.11014
Right PGEigengap FiberNDivLength 0.00965 0.00642 0.12520
Right PGEigengap Unweighted 0.01268 0.00812 0.09616
Right Sum FAMean 716.58340 678.16757 0.00005 ∗
Right Sum FiberLengthMean 48496.80981 46948.77164 0.06732
Right Sum FiberN 6560.14035 6312.01064 0.00000 ∗
Right Sum FiberNDivLength 322.67446 316.28095 0.01331
Right Sum Unweighted 1933.52632 1922.39362 0.53559
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